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PRODUCTION  PRACTICES  FOR  CALIFORNIA  SHEEP 


Shepherding  is  one  of  the  oldest  professions  known  to  mankind.  Dating 
back  to  biblical  times,  the  care  of  sheep  has  been  used  in  song  and  story  as 
a  symbol  of  the  simple  life.  But  the  sheep  business  as  it  exists  today  in  Cali- 
fornia is  a  complex  enterprise. 

This  manual  acquaints  you  with  the  principal  aspects  of  sheep  production 
in  California — the  breeds  raised;  sheep  as  a  business;  equipment  you  will 
need ;  the  feeding  of  sheep ;  and  a  calendar  of  operations  for  a  typical  year. 
A  list  of  reference  books  and  periodicals  has  been  added  for  those  who  wish 
to  read  further  on  particular  phases  of  sheep  raising. 

This  manual  replaces  Manual  16. 
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DISTRIBUTION,  BREEDING  AND 
SELECTION 


LJomestic  sheep  were  first  introduced 
into  California  in  1769.  They  were 
brought  here  by  the  Franciscan  fathers, 
who  were  then  establishing  their  chain  of 
missions  along  El  Camino  Real.  These 
sheep,  of  Spanish  origin,  were  low-grade, 
of  the  coarse-wool  type.  They  were  used 
by  the  mission  fathers  as  a  teaching  aid 
in  missionary  work  with  the  natives.  The 
men  were  taught  the  care  and  manage- 
ment of  the  flocks,  and  the  women  learned 
the  art  of  making  clothing  from  the  wool. 
Sheep  also  supplied  food  and  fiber  to  the 
colonists. 

In  1825  about  one  million  head  of 
sheep  were  kept  by  the  seventeen  mis- 
sions, and  another  million  was  owned  by 
ranchers.  In  these  early  days  the  coastal 
district  of  California  was  a  great  sheep- 
producing  region.  Of  economic  impor- 
tance were  the  clothing  and  blankets  made 
by  the  women  of  the  mission,  and  the 
large  numbers  of  pelts  and  quantities  of 
tallow  processed  and  sold  to  trading  ships. 

During  the  period  of  1832-1848  the 
disposal  of  livestock  was  placed  in  the 
hands  of  government  officers.  By  their 
ruling  much  of  the  livestock  property  was 
sold  to  interests  outside  the  missions. 

With  the  discovery  of  gold  in  Califor- 
nia in  1848  and  the  influx  of  fortune- 
seekers  from  all  parts  of  the  country,  the 
demand  for  fresh  meat  increased  greatly. 
Lambs  brought  $12  and  wethers  $15  per 
head.  Large  numbers  of  sheep  were 
slaughtered,  and  by  1850  only  17,514 
head  of  sheep  remained — less  than  1  per 
cent  of  the  number  roaming  the  ranges 
of  California  25  years  before.  During  the 
period  of  1852—1857,  551,000  sheep 
were  imported  into  California  by  the 
trail  route  from  New  Mexico. 

Following  the  gold-rush  days  many 
enterprising   and   progressive   sheepmen 


began  to  improve  their  flocks.  They  im- 
ported purebred  sheep  from  Vermont, 
New  York,  Ohio  and  Pennsylvania.  Span- 
ish Merinos  were  first  brought  to  Califor- 
nia by  Curtis  and  McConnell  of  Sacra- 
mento. Large  numbers  of  high-priced 
sheep  were  also  brought  into  California 
from  Australia.  It  is  reported  that  during 
the  period  of  1856-1860  as  many  as  200 
purebred  sheep  were  exhibited  at  fairs  as 
a  single  exhibit. 

The  first  California  sheep  and  wool 
growers  association  was  organized  on 
September  24,  1860,  to  promote  sheep 
breeding  and  wool  growing  in  all  its 
branches  and  to  prevent  a  monopoly  on 
the  wool  market  of  the  state.  The  Califor- 
nia Wool  Growers  Association  is  the 
state's  oldest  agricultural  organization. 

Sheep  numbers  increased  rapidly  from 
1860  to  1876.  Over  six  million  head  were 
reported  in  the  state,  in  1876,  producing 
a  wool  clip  of  56,550,970  pounds.  During 
the  period  1880-1890  sheep  numbers 
gradually  decreased  mainly  because  of 
the  low  price  of  wool  and  the  competition 
for  grazing  lands  from  other  agricultural 
industries.  According  to  E.  J.  Wickson's 
book  "Rural  California,"  more  than  225,- 
000  sheep  were  trailed  eastward  in  1881. 
During  the  nineties  sheep  numbers  still 
continued  to  decline,  and  their  farm  value 
reached  an  all-time  low  of  $1.50  per  head. 

In  the  decade  1900-1910  conditions 
for  raising  sheep  remained  adverse.  In 
1906  the  U.S.D.A.  placed  a  grazing  fee 
on  domestic  livestock  grazed  on  the  Na- 
tional Forests.  Public  policy  appeared  to 
be  against  the  wool  producer. 

New  interest  was  awakened  in  mutton 
sheep  with  the  outbreak  of  the  World  War 
in  1914,  and  sheep  values  increased.  In 
spite  of  this,  during  the  period  1914-1920 
numbers  did  not  expand. 
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During  these  different  periods,  a  grad- 
ual change  took  place  in  sheep  breeding, 
feeding,  management,  and  marketing.  At 
slaughter  four-  to  six-months-old  milk-fat 
lambs  of  good  breeding  replaced  the  aged 
wether,  which  had  been  kept  mainly  for 
its  wool.  With  the  aid  of  scientific  data, 
sheepmen  began  selective  breeding  for 
wool  and  lamb  production.  Although  the 
American  people  do  not  favor  mutton, 
they  like  lamb.  The  demand  for  lambs  is 
such  that  about  70  per  cent  of  the  sheep- 
man's income  in  California  is  from  this 
source,  while  30  per  cent  comes  from 
wool. 

Between  1920  and  1944  sheep  numbers 
fluctuated  from  slightly  over  2,000,000  to 
about  3,500,000  head,  with  a  peak  popu- 
lation in  1934.  From  1944  to  1950  the 
numbers  gradually  decreased,  reaching 
a  low  point  of  1950  of  only  1,756,000;  by 
the  beginning  of  1954  there  were  again 
2,034,000  sheep  in  California,  but  by 
January  1,  1966,  the  number  had  de- 
creased to  1,511,  000  head. 

Among  the  reasons  for  the  decline  from 
the  1934  peak  of  production  are  these: 
Lands  formerly  used  for  sheep  have  gone 
into  other  crops,  roads  and  housing. 
Other  enterprises  proved  more  profitable. 
Skilled  labor  has  been  difficult  to  secure. 
Wool  prices  have  been  relatively  low. 
Grazing  allotments  have  been  reduced, 
predatory  animals  and  uncontrolled  dogs 
have  been  a  problem,  and  competition  by 
wildlife,  especially  deer,  for  range  forage 


increased.  Brush  encroachment  has  re- 
duced the  forage  available  to  sheep  in  the 
range  area. 

It  is  generally  agreed  that  if  sheep 
numbers  are  to  be  materially  increased, 
more  large  farm  flocks  must  be  estab- 
lished with  management  adopting  more 
intensive  systems  of  production. 

IS  YOUR  AREA  SUITED 
FOR  SHEEP 
PRODUCTION? 

Before  entering  the  sheep-production 
business,  study  your  area  to  determine  if 
it  is  suitable  for  such  an  enterprise.  Al- 
though sheep  raising  is  carried  on  in  most 
sections  of  the  state,  the  largest  population 
is  found  in  the  great  interior  valleys — 
Sacramento  and  San  Joaquin. 

Commercial  and  farm  flocks  make  up 
the  largest  percentage  of  sheep  population 
but  in  some  areas  the  purebred  business 
is  highly  developed. 

WHAT  BREED 
TO  CHOOSE 

Most  breeds  fall  into  four  general  groups 
— fine  wools,  long  wools,  medium  wool 
dual-purpose,  and  medium  wool  mutton 
breeds.  Here  are  the  advantages  and  dis- 
advantages of  each  group. 

The  fine  wool  breeds  were  selected 
from  the  original   Spanish  Merino  and 


Breeds  of  Sheep  Grouped  According  to  Wool  and  Mutton  Type 
(Breeds  most  common  in  California  in  italics) 


Fine  wools 

Long  wools 

Medium  wool 
dual-purpose 

Medium  wool 
mutton  breeds 

Rambouillet 

Romney 

Columbia 

Hampshire 

\l<'i  ino 

Lincoln 

Corriedalc 

Suffolk 

( lotswold 

Romeldale 

Shropshire 

Leicester 

Targhee 

Southdown 

Border  1  (eicester 

Panama 

Dorset 
( llie\  iol 

Oxford 
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have  been  the  basic  type  for  range-sheep 
production. 

Advantages 

•  They  are  rugged — can  stand  ex- 
tremes of  heat  and  cold  and  can 
exist  under  unfavorable  feed  con- 
ditions. 

•  They  produce  a  desirable  clip  of 
wool.  Fine  wool  normally  sells  for 
the  highest  price  per  pound  on  a 
clean  basis. 

•  They  possess  herding  instinct — will 
band  together  under  range-herding 
conditions. 

•  They  breed  early — in  April,  May, 
June  and  July — to  lamb  in  the  fall. 
This  is  important  under  California 
conditions. 

•  They  are  long-lived.  Many  ewes  will 
live  to  be  10  to  12  years  of  age. 

Disadvantages 

•  They  lack  heavy  muscling  typical  of 
the  improved  meat  breeds. 

•  Lambs  tend  to  grade  lower  as  car- 
casses mostly  because  of  poorer  con- 
formation. 

•  Hoof  growth  is  more  rapid  and  more 
extensive  than  other  breeds  so  that 
under  conditions  of  high  rainfall  and 
on  irrigated  pasture  frequent  trim- 
ming is  necessary. 

•  Their  wool  tends  to  be  high  in 
shrinkage. 

•  Their  dense,  finer  and  somewhat 
shorter  fleeces  predispose  the  ani- 
mals to  fleece  rot  and  fly  strike  (mag- 
gots resulting  from  fly  eggs)  in  a 
high-rainfall  environment. 


The  long-wool  breeds  were  devel- 
oped in  England  under  cool,  moist  condi- 
tions, where  feed  supplies  are  favorable. 
They  are  not  well  adapted  to  most  Califor- 
nia conditions. 

Advantages 

•  They  are  large. 

•  They  are  rapid-growing  (but  late- 
maturing)  , 

•  They — particularly  the  Lincoln — 
cross  well  with  fine-wool  breeds  to 
produce  intermediate  or  dual-pur- 
pose sheep. 

•  Ewes  are  good  milk  producers. 

•  They  can  stand  wet  weather,  and  the 
Romney  breed  is  said  to  be  more  re- 
sistant to  foot-rot  than  other  breeds. 

•  They  produce  a  heavy  clip  of  wool, 
low  shrinking  and  coarse  in  texture. 

Disadvantages 

•  They  are  not  adapted  to  hot,  dry  cli- 
mate. This  limits  their  usefulness  to 
only  a  small  section  of  the  North 
Coast  area  of  California. 

•  They  must  have  an  adequate  feed 
supply,  and  are  not  so  rugged  as  fine- 
wool  sheep. 

•  They  do  not  produce  such  a  desirable 
carcass  as  mutton  breeds. 

•  Their  wool  sells  for  a  lower  price  be- 
cause coarse  wool  is  in  less  demand 
than  fine  wool  (but  the  increased 
yield  may  compensate  for  the  selling 
price) . 

•  They  lack  the  herding  instinct. 

Rams.  The  two  principal  breeds  used  commer- 
cially with  white-faced  ewes  are  Hampshire 
(left)  and  Suffolk  (right). 

^  Ay 


.... 


The  medium-wool  dual-purpose 
breeds  were  developed  by  crossing  the 
long-wool  breeds  with  the  fine-wool 
breeds  in  an  attempt  to  combine  the  desir- 
able characters  of  both  groups  and  elim- 
inate as  many  of  the  bad  points  as  pos- 
sible. All  these  breeds  except  the  Targhee 
are  essentially  half  long-wool  and  half 
fine-wool  breeding.  The  Targhee  is  ap- 
proximately three-fourths  fine  wool  and 
one-fourth  long  wool.  The  bulk  of  the 
commercial  ewes  in  California  are  some 
mixture  of  the  fine-,  medium-,  and  long- 
wool  whiteface  breeds. 

Advantages 

•  Their  lambs,  because  of  conforma- 
tion and  milk  production  are  im- 
proved over  the  fine-wool  breeds, 
reach  market  weight  at  a  younger 
age  and  are  more  desirable  from  the 
standpoint  of  carcass. 

•  The  length  of  staple  and  the  clean 
weight  of  wool  clip  are  increased 
over  the  fine-wool  breeds,  but  the 
wool  is  still  fine  enough  to  receive  a 
good  price  per  pound. 

•  Wool  produced  is  free  of  black  fibers 
and  has  desirable  quality. 

•  They  maintain  the  herding  instinct 
of  fine-wool  sheep. 

Disadvantages 

Ewes.  Breeds  used  to  produce  commercial 
lambs  are:  Left  top  to  bottom — Columbia,  Tar- 
ghee, Corriedale,  Rambouillet;  below- — Rom- 
ney. 
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•  They  are  less  rugged  than  fine-wool 
sheep. 

•  Some    are    smaller    than    long-wool 
sheep. 

•  They  will  not  usually  breed  so  early 
as  fine-wool  breeds. 

The  mutton  breeds  were  developed 
primarily  for  their  lamb-producing  abil- 
ity. Their  principal  use  under  California 
conditions  is  to  furnish  sires  for  the  pro- 
duction of  market  lambs. 

Tests  at  the  University  of  California 
Hopland  Field  Station  comparing  differ- 
ent breeds  as  sires  of  market  lambs  have 
shown  that  lambs  sired  by  Suffolk  rams 
have  the  most  rapid  growth  rate  followed 
in  order  by  those  sired  by  Hampshire- 
Suffolk  crossbreds,  Hampshires,  Dorsets, 
and  Southdowns.  Dorset  cross  lambs  tend 
to  reach  market  finish  at  younger  ages, 
with  Hampshire  and  Hampshire-Suffolk 
sired  lambs  also  reaching  market  finish 
at  a  slightly  younger  age  and  lighter 
weight  than  Suffolk  crosses.  Southdowns 
reach  market  grade  at  the  lightest 
weights,  but  because  light-weight  lambs 
do  not  command  a  premium  in  markets  in 
this  country,  these  lambs  return  less  in- 
come than  those  from  heavier  breeds. 

The  mutton  breeds  are  all  meat-type 
breeds  tending  to  be  better  muscled  than 
range  breeds.  However,  the  two  types 
differ  little  in  the  proportion  of  edible 
meat  per  pound  of  carcass.  Nor  is  there 
much  difference  in  eating  quality  of  the 
meat  from  lambs  of  different  breeds,  at 
the  same  carcass  grade. 

Because  of  the  increased  size  of  the 
lambs  produced,  most  commercial  lambs 
in  California  are  sired  by  Suffolk  or 
Hampshire  rams. 


Advantages 

•  Lambs  of  excellent  quality  and  grade 
can  be  produced. 

•  Ewes  are  prolific,  good  milkers  and 
good  mothers. 


Disadvantages 

•  Ewes  breed  late.  Very  few  lambs  are 
born  in  the  fall.  Most  lambs  will  be 
born  from  December  through  March. 

•  Ewes  are  short-lived. 

•  Wool  clip  is  light  in  weight  and  usu- 
ally is  contaminated  with  black  fiber. 

•  Mutton  breeds  will  not  herd  well; 
they  do  not  have  the  flocking  in- 
stinct. 

For  these  reasons  it  is  not  recom- 
mended that  mutton-breed  ewes  or  mut- 
ton-breed crossbred  ewes  be  used  as  com- 
mercial breeding  ewes. 

BREED  YOUR  OWN 
REPLACEMENT  EWES? 

Because  most  commercial  ewes  are  bred  to 
mutton-breed  rams,  send  all  lambs,  both 
ewes  and  wethers,  to  market,  and  replace 
your  breeding  ewes  from  other  sources. 

Historically,  California  sheepmen  have 
found  it  economical  to  buy  replacement 
ewes  from  out-of-state  breeders.  Because 
good  replacement  ewes  are  harder  to  find, 
breeders  tend  to  show  interest  in  raising 
their  own  replacement  stock. 

Reasons  why  some  sheepmen 
produce  their  own  breeding 
ewes: 

•  The  flock  can  be  improved  by  a  selec- 
tive breeding  program  under  the  di- 
rect supervision  of  the  sheepmen. 

•  Records  can  be  kept  on  the  sheep  and 
replacements  saved  from  only  the 
most  productive  lines.  The  sheep- 
man can  select  for  twins,  good  milk- 
ers, desirable  fleece,  etc. 

•  Breeding  ewes  are  acclimated,  be- 
cause they  are  ranged  in  the  same 
environment  in  which  they  are  born 
and  reared. 

•  Breeding  ewes  are  lambing  at  the 
same  season  in  which  they  them- 
selves  were   born,   whereas   a    ewe 
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from  the  Rocky  Mountain  area  born 
in  April  may  be  expected  in  Califor- 
nia to  lamb  in  November. 

•  By  not  bringing  new  sheep  onto  the 
ranch  each  year,  the  sheepman 
avoids  introduction  of  diseases  or 
parasites. 

•  California-bred  replacement  ewes 
can  be  bred  as  lambs  under  good 
management  and  feed  conditions. 

Reasons  why  some  sheepmen 
prefer  not  to  produce  their 
own  breeding  ewes : 

•  The  sheepman  must  use  two  kinds  of 
rams,  whiteface  rams  of  the  desired 
breed  to  produce  his  replacement 
ewes,  and  blackface  rams  to  produce 
market  lambs.  The  best  ewes  should 
be  bred  to  the  whiteface  rams. 

•  Lambs  marketed  are  of  two  types — 
whiteface  wethers  and  blackface 
ewes  and  wethers.  Whiteface  wethers 
will  weigh  slightly  less  than  the 
blackface  wethers. 

•  Replacement  ewe  lambs  should  be 
cared  for  in  a  separate  group  from 
the  main  breeding  band.  (The  breed- 
ing of  ewe  lambs  will  be  discussed 
on  page  45). 


•  By  purchasing  replacement  ewes  as 
yearlings,  breeders  may  be  able  to 
winter  more  breeding  ewes  and  thus 
maintain  a  larger  economic  unit. 

•  The  cost  of  breeding  replacements  on 
the  ranch  is  probably  greater  than 
that  of  buying  them. 

HOW  TO  SELECT  YOUR 
BREEDING  STOCK 

Ewes.  Breeding  ewes,  regardless  of 
breed,  should  be  large  and  deep-bodied, 
standing  on  straight  legs  with  ample  bone 
and  showing  some  femininity  and  breedi- 
ness.  Ewes  should  be  free  of  wool  around 
the  eyes  to  avoid  wool-blindness.  Wool 
should  be  characteristic  of  the  breed, 
dense,  long  staple,  and  moderately  fine. 

Determine  age  of  ewes  by  examination 
of  their  teeth.  At  the  same  time  "over- 
shot" and  "undershot"  mouths  can  be 
detected.  This  is  a  condition  where  the 
incisors  fail  to  meet  the  dental  pad  at  the 
correct  place.  Check  ewes  that  have  pre- 
viously lambed  for  sound  udders;  those 
showing  pendulous  udders  or  udders  with 
hard  spots  may  not  be  able  to  raise  an- 
other lamb. 

Aged  ewes,  sometimes  called  "broken- 
mouthed"  ewes   (with  some  teeth  miss- 


Frontal  views  of  the  lower  jaws  of  sheep  of  various  ages.  The  upper  jaw  has  no  incisor  teeth  in 

the  front. 

A — All  of  the  lamb  teeth  are  small  and  are  temporary.  These  are  shed  to  make  way  for  the 

permanent  type  at  later  ages. 

B — Mouth  characteristic  of  yearlings.  The  two  large  teeth  in  the  center  are  permanent  incisors 

which  come  in  immediately  upon  loss  of  the  temporary  central  pair. 

C — Two  pair  of  permanent  incisors,  characteristic  of  two-year-olds. 

D — Mouth  of  three-year-olds:  three  pairs  of  permanent  incisors,  the  temporary  pair  on  each  side 

being  much  smaller  by  contrast. 

E — Full  mouth  condition  characteristic  of  four-year-old  animals. 

At  five  and  six  years  of  age,  these  permanent  teeth  wear  down  and  appear  more  slender  with 

flatter  grinding  surfaces.  At  variable  ages,  depending  on  breed,  teeth  begin  to  spread  and  loosen 

through  the  "spreader,"  "broken  mouth,"  and  "gummer"  stages.  The  latter  has  no  incisor  teeth 

at  all.  Large  growthy  animals  often  replace  temporary  with  permanent  incisors  earlier  than  the 

ages  given. 
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SCORE  CARDS  USED  IN  GRADING  SHEEP 


WHITEFACE  DUAL-PURPOSE  SHEEP 

Size  and  conformation,  70  per  cent  Per  cent 

Weight  for  age  and  scale 40 

General  appearance  and  breed  type 4 

Shoulders,  chest  and  spring  of  ribs 5 

Back  and  loin 3 

Rump  and  leg  of  mutton 10 

Natural  fleshing 3 

Feet  and  legs 5 

TOTAL    70 

Fleece,  30  per  cent 

Wool  grade  (breed  considered)  and  uniformity  (all  parts  of  body)  ....  12 

Length  of  staple 12 

Density    3 

Character  (crimp,  color  of  secretions,  freedom  from  hair) 3 

TOTAL   30 


BLACKFACE  MUTTON  SHEEP 

Size  and  conformation,  90  per  cent  Per  cent 

Weight  for  age  and  scale 50 

General  appearance  and  breed  type 7 

Shoulders,  chest  and  spring  of  ribs 7 

Back  and  loin 4 

Rump  and  leg  of  mutton 12 

Natural  fleshing 5 

Feet  and  legs 5 

TOTAL    90 

Fleece,  10  per  cent 

Wool  grade  (breed  considered)  and  uniformity  (all  parts  of  body)  ....  2 

Length  of  staple 4 

Freedom  from  black  fiber 2 

Belly  wool 2 

TOTAL    10 
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ing),  can  often  be  bought  cheaply,  but 
they  will  require  extra  care  and  attention 
in  order  to  raise  another  lamb  crop.  Since 
a  rather  high  death  rate  is  to  be  expected 
among  them,  it  is  risky  for  a  beginner  to 
start  in  the  sheep  business  with  such  ewes. 
Rams  should  be  purebreds  or  first 
crosses  of  purebred  stocks  of  the  breeds 
desired.  Each  should  be  medium-to-large 
for  the  breed,  with  sound  feet  and  legs, 
wide  chest,  straight  back,  and  thick  hind- 
quarters, and  should  show  masculinity 
(indicated  by  a  thick,  muscular  neck,  a 
broad  muzzle,  and  heavy  bone  structure) . 
Carefully  examine  the  wool  of  rams  to  be 
used  as  sires  of  replacement  ewes.  It 
should  be  typical  of  the  breed  (rams' 
wool  may  be  slightly  more  coarse  than 
that  of  ewes),  and  should  show  length, 
density,  and  uniformity  of  diameter  (fine- 
ness) over  the  entire  body.  The  wool  on 
mutton-breed  rams  is  of  little  concern  to 
the  sheepman  because  all  the  lambs  pro- 
duced by  these  rams  will  be  marketed  as 
fat  or  feeder  lambs. 


HERITABILITIES  OF 
IMPORTANT  TRAITS 
IN  SHEEP 


Per  cent" 

Prolificacy  (twinning) 

10-15 

Birth  weight 

30 

Weaning  or  yearling  weight  fo 

r 

age 

25-30 

Type  at  weaning 

10-15 

Finish  or  condition  at  weaning 

10-15 

Fleece: 

Face  covering 

40 

Yearling  fleece  weight 

40 

Staple  length,  weaning 

K)  50 

Grade  (fiber  diameter  1 

40-50 

'::-  Scale:      0   20  =  low 

20  40  =  moderate 

above  40     high 


SELECTION  METHODS 

To  improve  the  production  and  quality 
of  your  flocks,  ask  your  local  Farm  Ad- 
visor for  advice  and  aid  in  establishing  a 
practical  systematic  plan. 

For  many  years,  sheep  have  been  se- 
lected largely  on  the  basis  of  general  ap- 
pearance, without  much  consideration  of 
individual  records  of  performance  under 
test  or  of  subsequent  production  of  wool 
or  lamb  offspring.  Research  indicates  that 
selection  with  higher  ultimate  perform- 
ance can  be  made  more  efficient  by  use 
of  a  record  system  for  purebreds  and  a 
mass  selection  system  for  grade  sheep.  In 
these  systems  selection  pressure  for  purely 
breed  characters  and  classical  standards 
of  conformation  are  minimized  and 
greater  emphasis  is  placed  on  measuring 
characteristics  that  have  economic  value 
in  commercial  production,  that  is,  on  in- 
creasing the  number,  amount,  and  mar- 
ket desirability  of  the  products. 

The  Sheep  Improvement  Committee  of 
the  American  Society  of  Animal  Science 
is  endeavoring  to  get  sheep  operators  in 
all  states  to  use  uniform  selection  methods 
and  to  emphasize  the  most  important  pro- 
duction traits.  The  following  recommen- 
dations for  selection  of  California  sheep 
are  based  on  the  Committee's  findings. 

For  purebred  breeders  and  farm 
flocks.  The  purebred  breeder  identifies 
each  animal,  and  keeps  a  record  of  sire, 
dam,  and  birth  dates.  Most  breeders  also 
keep  other  records  but  this  varies  among 
operators. 

With  animals  of  good  breed  type,  con- 
formation, soundness  and  health,  select 
primarily  for  growth  rate,  prolificacy, 
fleece  weight,  wool  grade  and  staple 
length  (the  last  three  emphasized  in  dual- 
purpose  sheep),  smooth  bodies  without 
wrinkles,  and  open  Faces  to  avoid  wool 
blindness. 

because  the  sire  has  much  more  influ- 
ence on  flock  improvement  than  any  one 
ewe,  evaluate  rams  more  critically  than 
ewes. 

In  all  systems  of  selection,  replace  the 
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existing  ewes  and  rams  as  soon  as  supe- 
rior flock  replacements  are  available. 

The  score  cards  on  page  7  are  used 
by  University  of  California  specialists  in 
evaluating  sheep  for  conformation,  type, 
quality,  and  character.  The  grading  pro- 
gram also  considers  quality,  density,  and 
staple  length  of  fleece.  Its  main  purpose 
is  to  evaluate  sheep  uniformly  in  compari- 
son to  sheep  in  general.  This  evaluation 
is  similar  to  the  system  used  for  grad- 
ing feeder  and  fat  lambs  and  to  the  grad- 
ing method  employed  in  beef-cattle  im- 
provement work. 

In  addition  to  evaluating  the  sheep  for 
conformation  and  wool,  you  may  wish  to 
keep  accurate  records  on  the  production 
of  each  individual  ewe  or  ram,  including 
fleece  weights,  birth  weights,  and  wean- 
ing weights  of  lambs.  Such  data  will  en- 
able you  to  cull  more  effectively. 

In  conducting  such  a  program  you 
need :  a  suitable  scale  for  weighing  sheep ; 
accurate  breeding  and  lambing  records; 
a  flock  book  with  separate  record  sheet 
for  each  ewe;  a  uniform  system  of  grad- 
ing each  animal;  standard  record  forms 
to  assure  uniformity. 

It  is  necessary  for  you  to  have  an  inter- 
est in  the  program  and  be  willing  to  keep 
records  in  cooperation  with  the  farm  ad- 
visor. The  best  time  to  start  a  record  of 
performance  and  a  grading  project  is  in 
the  spring,  usually  after  shearing. 

Culling.  Cull  any  flock  of  sheep  at  the 
start  of  an  improvement  program  to  re- 
move those  that  have  defects  serious 
enough  to  constitute  unsoundness.  Also 
cull  all  animals  with  undesirable  inherit- 
able traits  sufficiently  pronounced  so  that 
you  don't  wish  to  save  replacement  ewe 
lambs  from  such  parents.  These  cull 
points  include  such  characteristics  as  evi- 
dence of  disease,  unsoundness  because  of 
injury  or  malformation  such  as  ruptures, 
bad  udders,  abnormal  jaw  formations, 
unsound  feet  and  legs,  extreme  lack  of 
density  in  fleece,  poor  fleece  length,  col- 
ored fleece  in  a  white  breed,  extreme 
coarse  fiber,  or  kempy  fleece. 


After  having  removed  the  culls,  you 
may  use  the  score  card  to  grade  the  re- 
maining ewes  of  the  flock.  For  a  more  ac- 
curate system  of  evaluating  and  selecting 
sheep  it  is  necessary  to  keep  more  de- 
tailed records  and  use  them  in  an  appro- 
priate manner.  This  is  more  costly  in 
terms  of  your  time  but  will  result  in  a 
greater  rate  of  improvement. 

Correction  factors.  Lambs  are  born 
at  different  times  and  are  weaned  at  dif 
ferent  ages;  twin  lambs  grow  at  a  slower 
rate  than  singles;  ram  lambs  grow  faster 
than  wethers  or  ewes;  two-year-old  ewes 
(first  lambers)  no  not  produce  as  heavy 
lambs  as  do  mature  ewes.  These  differ- 
ences make  it  impossible  to  compare  pro- 
duction among  ewes  so  that  either  sires 
or  dams  can  be  rated  as  to  productivity 
unless  appropriate  correction  factors  are 
used.  Correction  must  be  made  for  age, 
type  of  birth  (twin  or  single),  type  of 
rearing  (reared  as  single  or  twin),  ma- 
turity of  dam,  and  sex  of  lamb. 

Where  adjustment  of  records  is  made 
solely  for  accurate  selection  of  individual 
animals,  a  simple  procedure  is  to  select 
within  sex,  twin  or  single,  and  yearling 
or  mature  ewe  group.  By  listing  lambs 
from  such  groups  separately  and  select 
ing  equal  proportions  of  each,  adjustment 
is  accomplished  automatically.  Selection 
for  twinning,  which  is  recommended,  can 
be  accomplished  by  selecting  a  higher 
proportion  of  twins  than  of  singles. 

Because  growth  rate  of  lambs  is  so 
variable  by  area,  use  multiplicative  rather 
than  additive  corrective  factors.  Correc- 
tion to  ewe  lamb,  120  days  of  age,  single 
birth,  and  mature-dams  status  is  most 
practical  for  overall  use  because  pure- 
bred operators  commonly  produce  few 
wethers  and  commercial  operators  few 
rams.  Productivity  records  should  be 
readily  comprehensible  and  comparable 
for  these  two  types  of  operator. 

If  you  have  sufficient  numbers  of  ani- 
mals, get  the  correction  factors  within  the 
current  year  from  the  flock  being  se- 
lected. Where  sufficient  numbers  are  not 
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available  three  or  more  years'  records 
can  serve  to  establish  corrections.  Use  the 
table  on  page  00  to  make  these  correc- 
tions for  all  except  age. 

Age  correction  can  be  made  for  lamb 
weights  by  weighing  lambs  as  near  as 
possible  to  120  days,  dividing  the  age  in 
days  by  the  actual  lamb  weight,  and  mul- 
tiplying the  answer  by  120.  Thus,  the 
final  answer  becomes  the  adjusted  weight 
for  age  at  120  days.  Birth  weights  of 
lambs  in  such  calculations  are  ignored 
because  the  sheepman  is  primarily  inter- 


ested in  the  lamb  weight  at  selling  time 
and  not  in  the  proportion  of  that  weight 
gained  after  birth. 

In  comparing  records  from  different 
sires  or  dams,  it  is  imperative  that  such 
records  be  from  animals  reared  in  the 
same  flock,  on  the  same  ranch,  and  under 
similar  conditions  of  management  and 
feeding.  Creep  feeding  part  of  the  flock, 
for  instance,  will  result  in  higher  pro- 
duction records  for  such  animals  unless 
this  is  taken  into  account  by  an  addi- 
tional calculated  correction. 


Recommended  Multiplicative  Factors  for  Adjusting  120-Day 
Weights  to  Ewe  Lamb,  Single,  Mature  Dam  Basis* 


Sex  of  lamb 


Type  of  birth 


Age  of  dam 


Farm  flocks  Range  flocks 

Multiplicative  Factors 


Ewe 

Single 

Mature 

1.00 

1.00 

Ewe 

Single 

Two  year 

1.07 

1.07 

Wether 

Single 

Mature 

.95 

.95 

Wether 

Single 

Two  year 

1.02 

1.02 

Ram 

Single 

Mature 

.88 

.88 

Ram 

Single 

Two  year 

.94 

.94 

Ewe 

Twin 

Mature 

1.13 

1.18 

Ewe 

Twin 

Two  year 

1.21 

1.26 

Wether 

Twin 

Mature 

1.07 

1.12 

Wether 

Twin 

Two  year 

1.15 

1.20 

Ram 

Twin 

Mature 

.99 

1.04 

Ram 

Twin 

Two  year 

1.06 

1.11 

For  twins  reared 

as  singles 

Ewe 

Mature 

1.06 

1.09 

Ewe 

Two  year 

1.13 

1.17 

Wether 

Mature 

1.01 

1.04 

Wether 

Two  year 

1.08 

1.11 

Ram 

Mature 

.93 

.96 

Ram 

Two  year 

1.00 

1.03 

*  Data  derived  from  a  large  number  of  studies  conducted  at  the  University  of  California  and 
elsewhere. 


Weight   and   productivity  ratios. 

Once  the  records  are  corrected,  measure 
lamb  productivity  per  ewe  by  the  cor- 
rected total  lamb  weight  produced  per 
ewe.  This  method  puts  heavy  emphasis 
on  selection  for  twinning,  which  is  desir- 
able.  Ibis  measure  can  be  made  more 
meaningful    if   used   as   a  weight  ratio. 

[10 


First,  determine  the  mean  productivity 
for  the  flock;  then  divide  the  productivity 
of  each  individual  ewe  by  the  mean  pro- 
ductivity of  the  flock  to  get  the  percent- 
age of  deviation  or  the  difference  of  each 
ewe  from  the  flock  mean.  Thus  if  the 
mean  lamb  productivity  of  the  flock  is  80 
pounds  and  one  ewe  produced  twins  and 
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a  total  of  140  pounds  of  lamb  on  a  cor- 
rected basis,  her  productivity  weight  ratio 
is  175  (140 -r- 80  =175). 

If  you  take  individual  fleece  weights  at 
shearing,  establish  a  combined  produc- 
tivity ratio  based  on  an  index  for  produc- 
tion of  lamb  and  wool — one  times  total 
corrected  lamb  weight  plus  three  times 
wool  weight.  Determine  the  productivity 
ratio  for  each  ewe  in  the  flock.  Then  di- 
vide the  combined  ratio  of  individual 
ewes  by  the  mean  combined  ratio  from 
the  flock,  to  get  the  individual  ewe's  per- 
centage of  deviation  from  the  mean  of  the 
flock  on  this  combined  index. 

Use  of  a  current  figure  for  average 
value  per  pound  of  live  lamb  (e.g.  25^ ) 
and  for  wool  (e.g.  60^)  will  help  you  ar- 
rive at  a  dollar  value  of  this  production. 

Sire  progeny  group  summaries  can  be 
compiled  from  progeny  data  where  a 
number  of  individual  sires  are  separately 
mated  to  comparable  groups  of  ewes. 
Where  ewes  are  not  randomly  allotted  to 
individual  rams,  accurate  evaluation  is 
not  possible  because  dam  influences  may 
prejudice  findings  in  favor  of  one  or  more 
sires  among  those  tested.  Use  at  least  ten 
ewes  per  sire  mating  group  to  insure  suf- 
ficient progeny. 

Sire  evaluation.  The  desirable  ge- 
netic potential  of  sires  can  be  evaluated 
by  different  procedures.  These  are,  in 
order  of  increasing  intensity  and  accu- 
racy: pedigree;  visual  appraisal  includ- 
ing show  winnings;  performance  testing, 
or  measurement  of  the  individual's  own 
performance;  and  progeny  testing,  or 
measurement  of  progeny  performance. 
The  latter  may  include  only  growth  rate 
and  conformation  score,  but  for  maxi- 
mum value  should  also  include  carcass 
evaluation. 

The  following  data  are  considered  a 
minimum  for  an  evaluation  procedure  for 
rams: 

1.  Sire  number. 

2.  Breed  designation. 

3.  Whether  derived  from  a  breeding 
line  with  a  history  of  twinning. 


4.  Type  of  birth. 

5.  How  reared,  single  or  twin. 

6.  Grease  weight  of  fleece  produced  at 
200  days  of  age  (for  whiteface  breeds) . 

7.  Weight  per  day  of  age  to  200  days 
from  birth.  Weight  per  day  of  age  to 
yearling  is  slightly  more  desirable,  but 
does  not  allow  the  sire  to  be  bred  as  a 
lamb  after  testing. 

8.  Use  of  the  seventh-rib  probe  as  an 
estimate  of  carcass  fatness.  The  seventh- 
rib  probe  measurement  is  taken  with  a 
needle  and  measures  the  distance  from 
skin  surface  to  rib  surface  over  the  sev- 
enth rib  about  half  way  between  top  of 
the  back  and  the  chest  floor  immediately 
behind  the  shoulder. 

9.  In  the  absence  of  further  testing  pro- 
cedures, place  primary  emphasis  in  selec- 
tion on  sires  from  twin-producing  lines, 
those  with  maximum  growth  rate,  and^ 
among  high  growth-rate  rams — those 
with  less  fat. 

The  University  of  California  is  con- 
ducting a  sire  testing  program  in  coopera- 
tion with  interested  breeders.  Contact 
your  county  Farm  Advisor  for  aid  in  this 
program. 

MASS  SELECTION  FOR 
COMMERCIAL  SHEEP 

Publication  AXT-178,  ABC  System  of  Se- 
lection Replacement  Ewes,  is  available 
from  your  County  Livestock  Farm  Ad- 
visor who  can  aid  you  in  sorting  ewes  and 
starting  this  selection  system.  The  publi- 
cation gives  a  detailed  description  of  the 
system. 

Briefly,  ewes  are  divided  into  three 
groups : 

A-group  ewes  are  physically  sound 
and  chosen  for  large  size,  open  faces  and 
sturdy  appearance  with  good  conforma- 
tion, evidence  of  vitality,  and  smooth,  un- 
wrinkled  bodies.  The  wool  is  without  col- 
ored or  off-fiber  such  as  kemp  or  coarse 
hair,  and  is  uniform  in  fleece  grade  over 
the  body.  The  fleece  is  dense,  long  in 
staple,  and  of  the  desired  grade. 
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Open-faced  ewes  (right)  produce  more  lambs  and  pounds-of-lamb  per  ewe  per  year  than  those 
with  closed  faces  (left).  This  is  true  even  where  wool-blind  ewes  have  had  their  faces  shorn 
periodically  throughout  the  year. 


B-group  ewes  are  similar  to  the 
above  but  lack  one  or  more  of  the  desired 
characters. 

C-group  ewes  are  unsound  or  so  poor 
in  one  or  more  characteristics  that  they 
should  be  culled. 

Once  graded,  the  groups  are  branded 
or  eartagged  separately;  colored  plastic 
eartags  are  useful. 

The  A  group  is  bred  to  the  best  rams  of 
the  desired  breed  available  to  you,  and  a 
maximum  number  of  replacement  ewe 
lambs  are  saved  from  these  ewes.  Where 
more  replacements  are  needed,  add  the 


Animals  with  an  overshot  jaw  do  not  do  well 
and  should  be  culled  from  the  breeding  flock 
because  this  character  is  hereditary. 


best  ewe  lambs  from  B  group.  Producers 
commonly  segregate  twins  at  lambing  to 
make  up  a  separate  flock.  Where  this  is 
done,  or  twins  are  otherwise  identified,  it 
is  recommended  that  twin  origin  be  em- 
phasized in  replacement  ewe  selection. 

B-group  ewes  are  bred  to  the  next  best 
rams,  and  C-group  ewes  are  bred  to  black- 
face rams,  with  all  offspring  sent  to 
slaughter. 

In  subsequent  years  and  as  opportunity 
allows,  the  original  C-group  ewes  are  sold 
and  replaced  by  more  desirable  animals. 

Various  refinements  of  this  system  are 
possible.  For  instance,  all  ewes  can  be 
eartagged  by  individual  number  and  in- 
dividual fleece  weights  can  be  recorded. 

After  a  number  of  generations  and 
where  sufficiently  high-merit  purebred 
rams  are  not  available  from  purebred 
breeders,  an  additional  group  called  the 
supers  can  be  selected  from  among  A- 
group  ewes.  This  super  group  can  then  be 
used  to  produce  rams  for  use  as  flock 
sires.  For  this  step  the  number  of  ewes 
in  the  operation  should  be  large  enough 
to  avoid  serious  inbreeding.  At  least  five 
and  preferably  eight  t<>  ten  sires  should 
l>c  used  in  the  ram-producing  flock. 
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Large,  well-built  ewes — part  of  Ken  Sexton's  super  flock,  at  his  Stone  Valley  Ranch,  west  of  Artois. 


CROSSBREEDING 

Most  sheepmen  follow  the  practice  of 
crossbreeding  in  at  least  a  portion  of  their 
operations.  They  usually  breed  whiteface 
ewes  of  various  breeds  or  crosses  to  black- 
face mutton-type  rams,  to  produce  mar- 
ket lambs.  Results  of  these  matings  have 
been  excellent. 

Results  of  crossbreeding  trials  by  the 
U.S.D.A.  as  well  as  by  various  experi- 
ment stations,  including  that  in  Califor- 
nia, indicate  that  crosses  between  closely 
related  breeds  do  not  perform  appreci- 
ably better  than  the  average  of  the  paren- 
tal crosses.  On  the  other  hand,  widely  dif- 
ferent breeds,  such  as  the  Lincoln  and 
Rambouillet,  can  be  crossed  to  advantage. 

The  greatest  benefit  has  resulted  when 
crossbred  mothers  have  been  used  in  pro- 
duction. The  superiority  due  to  cross- 
breeding is  usually  most  pronounced  in 
traits  that  are  little  influenced  by  hered- 
ity, such  as  increased  vigor  of  the  lamb, 
or  increased  mothering  by  the  ewe  re- 
sulting in  more  and  heavier  lambs  at 
weaning.  Some  trials  have  shown  higher 
condition  scores  for  the  crossbred  off- 
spring and  greater  wool  production  than 
for  parental  lines. 

Where  the  sheepman  raises  his  own  re- 
placements, the  most  practical  method  of 
crossbreeding  is  probably  crisscrossing. 

The  crisscross  method  requires  that 
you  keep  two  flocks  of  ewes  separate  dur- 
ing breeding  and  also  at  lambing  unless 
each  lamb  can  be  eartagged  at  birth  to 
indicate  flock  origin. 


The  two  flocks,  A  and  B,  are  set  up  as 
follows:  Flock  A  is  mated  each  year  to 
one  particular  breed  of  rams,  breed  X, 
and  flock  B  to  a  second  breed  of  rams, 
breed  Y.  Each  year  replacement  ewes  for 
flock  A  are  chosen  from  the  ewe  lamb  off- 
spring of  flock  B  and  those  for  flock  B 
must  come  from  flock  A.  If  this  is  con- 
tinued for  four  flock  generations  (com- 
plete flock  replacement  each  time)  the 
ewes  of  flock  A  become  2/3Y  1/3X,  while 
ewes  from  flock  B  are  2/3X  and  1/3 Y.  If 
the  system  is  continued,  the  breed  con- 
tributions will  remain  stable  in  those  pro- 
portions. 

A  three-way  rotational  cross  of  the  the- 
oretical breeds  X,  Y  and  Z  can  be  set  up 
in  a  similar  manner.  Here  three  separate 
flocks  are  required — A,  B,  and  C.  A  is 
bred  to  X  rams,  B  to  Y,  and  C  to  Z. 

Replacement  ewe  lambs  for  flock  A 
come  from  flock  B  ewe  lambs,  B  from  C, 
and  C  from  A.  Within  four  flock  genera- 
tions A  flock  becomes  4/7Y,  2/7Z  and 
1/7X,  B  flock  becomes  4/7Z,  2/7X  and 
1/7Y,  and  C  flock  will  stabilize  at  4/7X, 
2/7Y  and  1/7Z.  As  with  the  two-way 
cross,  these  proportions  will  remain  stable 
as  long  as  the  system  is  continued. 

The  original  breeding  of  the  ewes  in 
the  flocks  at  the  start  of  either  of  these 
systems  becomes  unimportant  within  four 
flock  generations  as  by  that  time  it  will 
be  almost  completely  replaced  by  sire- 
breed  influence.  For  either  of  these  sys- 
tems, as  well  as  other  crossbreeding  sys- 
tems, only  excellent  sires  from  the  various 
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Broken-mouth  ewes  sturdy  enough  to  produce  another  lamb  crop  if  provided  with  excellent  feed 
and  care. 


breeds  should  be  used.  Genetically  poor 
sires  cannot  be  made  to  produce  excellent 
offspring  through  the  use  of  crossbreed- 
ing. 

Because    crossbreeding    results    in    a 


blending  of  the  characteristics  of  the  pa- 
rental breeds  as  well  as  in  hybrid  vigor, 
use  only  breeds  desirable  in  all  important 
production  respects,  or  you  will  sacrifice 
some  trait  important  to  production. 


SHEEP  RAISING  AS  A  BUSINESS 


THE  PROS  AND  CONS 
OF  SHEEP  RAISING 

Before  you  go  into  the  business  of  raising 
sheep,  you  will  want  to  study  the  costs 
of  production  (see  pages  18  to  20)  and 
the  possible  income  on  farm  flocks  and 
range  flocks. 

Consider  these  advantages  of 
sheep-raising  as  a  husiness : 

Sheep  produce  two  crops  each  year — 
lamb  and  wool. 

Returns  come  relatively  fast.  Ewe 
lambs  can  be  bred  to  lamb  as  yearlings. 
Lambs  are  marketed  young — at  four  to 
seven  months. 

Sheep  utilize  roughages  as  their  pri- 
mary feed  supply.  They  do  not  need  large 
amounts  of  purchased  feeds. 

Lambs  will  fallen  on  good  pasture 
alone,  w  ithout  any  supplemental  feed. 
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Sheep  are  easily  handled  and  moved. 

Equipment  and  shelter  can  be  rela- 
tively simple  and  inexpensive. 

Sheep  can  aid  in  a  weed-control  pro- 
gram and  reduce  the  fire  hazard  on  the 
ranch  or  farm. 

The  disadvantages  of  sheep  rais- 
ing are: 

Sheep  are  naturally  defenseless  and, 
unless  protected  against  their  enemies, 
severe  losses  will  occur  from  stray  dogs 
and  predatory  animals,  such  as  coyotes, 
bobcats,  and  bear. 

Sheep,  like  other  animals,  are  subject 
to  external  and  internal  parasites  which 
will  cause  losses  unless  the  shepherd  re- 
mains alert. 

Sheep  must  either  be  watched  continu- 
ally by  a  herder  or  pastured  in  fields  that 
are  fenced  "sheep-tight"  (witli  a  woven- 
wire  fence) . 
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Foot  troubles  will  occur  if  sheep  are 
forced  to  stay  on  muddy,  wet  ground. 

In  general,  sheep  require  more  atten- 
tion and  labor  than  do  cattle. 

CALIFORNIA'S  SIX  TYPES 
OF  SHEEP  OPERATIONS 

Range  commercial  sheep  — 
herded.  Sheep  are  operated  in  bands  of 
from  500  to  2,000  and  are  constantly 
under  the  care  of  a  herder.  They  utilize 
desert  and  mountain  ranges  and  may  pas- 
ture alfalfa,  irrigated  pasture,  grain  fields 
and  beet  tops.  Available  range  is  nearly 
all  utilized  by  present  operators. 

This  type  of  operation  is  a  specialized 
business  requiring  experience  and  skillful 
management. 

Range  commercial  sheep  — 
fenced  pastures.  Sheep  are  grazed  in 
fenced  fields  of  varying  size.  The  land  is 
owned  or  on  long-term  lease.  This  opera- 
tion requires  large  initial  investment,  but 
a  comparatively  lower  cost  of  operation. 

Ewe  lamb  operation.  The  ewe  lamb 
operator  imports  ewe  lambs  from  out  of 
state  in  late  summer  and  fall,  winters 
them  over  and  resells  them  to  other  sheep- 
men after  spring  shearing.  He  may  also 
act  as  a  dealer  by  buying  ewe  lambs  out 
of  state  on  orders  from  California  sheep- 
men for  direct  delivery.  For  this  enter- 
prise you  must  have  range  or  pasture 
available,  be  well  financed  and  be  skilled 
in  buying  and  selling  animals. 

Purebred  sheep.  The  primary  source 
of  income  from  a  purebred  flock  is 
through  the  sale  of  rams  to  commercial 
sheepmen.  This  enterprise  requires  the 
ability  to  select  desirable  breeding  stock 
and  facilities,  particularly  feed  supply, 
and  to  keep  animals  in  desirable  condi- 
tion at  all  times.  Commercial  sheepmen 
demand  high-quality,  well-grown  rams. 
A  beginner  should  not  start  in  the  pure- 
bred business.  It  is  much  better  to  gain 
experience  first  with  commercial  sheep. 

The  farm  flock.  This  enterprise  may 
vary  from  a  few  head  to  a  few  hundred 
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sheep  on  a  farm.  In  this  case  sheep  are 
usually  only  one  source  of  income.  Thirty 
to  forty  breeding  ewes  is  considered  a 
minimum  economic  unit.  The  farm  flock 
owner  must  be  prepared  to  spend  some 
time  with  his  animals  during  the  critical 
lambing  period  though  this  usually  occurs 
during  a  normally  slack  season. 

Fattening  feeder  lambs.  Most 
feeder  lambs  are  fattened  on  irrigated 
pastures  in  the  Sacramento,  San  Joaquin, 
and  Imperial  valleys.  This  operation  will 
be  discussed  under  lamb  fattening,  on 
pages  75  to  80.  A  smaller  number  of 
lambs  are  fattened  in  feedlots  on  dry  feed. 

HOW  TO  START  A 
SHEEP  ENTERPRISE 

If  you  want  to  start  a  sheep  enterprise, 
you  should,  in  addition  to  liking  sheep 
and  having  some  experience  with  them, 
consider  the  following  questions. 

•  Is   a   source   of   feed   available   for 
every  month  of  the  year? 

•  Are  fences  "sheep-tight"? 

•  Are   there  facilities   for   caring  for 
sheep  at  lambing?  At  shearing? 

•  Can  the  sheep  be  kept  out  of  mud 
during  wet  weather? 

•  Are  dogs  and  predators  likely  to  be 
a  serious  menace? 

You  can  establish  a  farm  flock  in  sev- 
eral ways.  A  start  with  bummer  lambs 
(young  orphans)  from  some  recognized 
breeder  may  enable  you  to  begin  on  a 
small  scale  with  a  very  small  investment. 
Fair-sized  enterprises  have  eventually  de- 
veloped from  bummer  lambs  used  in  proj- 
ects by  4-H  Club  and  FFA  members.  The 
care  and  feeding  of  these  is  discussed  in 
the  section  on  calendar  of  operations. 

Healthy,  thrifty,  well-bred,  broken- 
mouth  ewes  can  also  be  used  to  start  a 
farm  flock.  Ewes  of  this  kind,  culled  from 
range  bands,  are  sometimes  available  on 
the  market  at  reasonable  prices.  If  given 
proper  feed  and  care,  such  ewes  will  often 
raise  another  lamb  crop  or  two.  Do  not 
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buy  ewes  that  are  too  old,  because  the 
death  loss  is  apt  to  be  high. 

Occasionally  owners  are  obliged  to  sell 
their  breeding  stock  for  various  reasons. 
They  are  likely  to  sort  their  ewes  for  sale, 
as  for  instance  yearlings,  running  ages 
(two  to  five  years)  and  solid  mouths  (six 
years  or  older  but  with  all  the  teeth  solid 
in  the  mouth) .  The  latter  may  be  priced 
very  reasonably  at  50  per  cent  or  more 
of  the  value  of  yearlings.  Such  ewes,  if 
sound  and  strong,  are  of  maximum  fer- 
tility and,  with  good  feed  and  care,  may 
produce  several  more  lamb  crops. 

A  small  flock  of  well-bred  ewe  lambs, 
yearlings,  or  two-year-old  grade  ewes  will 
need  less  care  and  attention  than  the 
above  groups.  The  initial  cost  will  be 
greater,  but  in  the  long  run  they  may  be 
the  cheapest  buy. 

HANDLING  SHEEP 

Whenever  you  have  to  handle  individual 
sheep,  enclose  the  flock  or  band  in  a  small 
corral.  A  beginner  often  makes  the  mis- 
take of  placing  a  few  sheep  in  a  big  en- 
closure. This  is  hard  on  both  the  sheep 
and  the  sheepman. 

Do  not  catch  a  sheep  by  the  hind  leg. 
The  animal  will  fight  in  this  position,  and 
you  risk  crippling  it  by  pulling  the  hip 
out  of  the  socket.  Catch  the  sheep  by 
grasping  the  rear  flank  just  in  front  of 
the  stifle  joint.  By  lifting  slightly,  you 
can  immobilize  the  animal  without  any 
great  struggle.  The  other  correct  way  is 
to  catch  the  sheep  by  the  head. 

A  sheep  hook  or  shepherd's  crook  may 
be  used  in  large  bands  for  catching  ewes 
on  the  open  range.  Use  it  only  when  abso- 
lutely necessary,  because  you  may  cripple 
the  sheep  by  careless  handling. 

Once  the  sheep  is  caught,  hold  it  by 
placing  one  hand  under  its  jaw  near  the 
mouth  and  the  other  hand  behind  the 
head  or  on  the  rump  just  above  the  dock. 
If  the  sheep  tries  to  ,Lro  forward,  lift  up  on 
the  chin  and  place  jrour  knee  in  front  of 
the  brisket.  If  it  tries  to  back  up,  put  pres- 
sure on  the  end  <>f  the  dock. 


Never,  under  any  circumstances,  pull 
on  the  wool!  This  results  in  pain  to  the 
sheep  and  will  only  cause  it  to  fight  more. 

PREDATOR  AND  DOG 
CONTROL 

Agencies  responsible  for  controlling  pred- 
atory animals  and  sheep-killing  dogs  are 
numerous  in  California.  For  example,  a 
large  number  of  counties  have  coopera- 
tive predatory-animal  agreements  with 
the  United  States  Fish  and  Wild  Life 
Service  and  the  California  Fish  and 
Game  Department.  A  check  in  1966 
showed  that  40  Califorina  counties  were 
operating  under  this  cooperative  agree- 
ment with  these  two  agencies. 

In  a  few  counties,  a  predatory-animal 
control  is  handled  directly  by  the  county 
government  through  the  Board  of  Super- 
visors. Some  counties  do  not  work  under 
a  paid  hunter  and  trapper  system  but 
funds  are  appropriated  on  a  county  basis 
for  the  payment  of  bounties  on  predators. 

Where  sheep  losses  have  occurred  from 
sheep-killing  dogs,  a  few  counties  have  or- 
ganized strong,  workable  dog  ordinances. 
Under  this  control  system  an  efficient, 
alert  poundmaster  is  employed.  His  job  is 
to  see  that  all  dogs  are  licensed  each  year, 
to  impound  unlicensed  dogs,  and  to  de- 
termine the  ownership  of  dogs  that  are 
found  harassing,  wounding,  or  killing 
sheep. 

The  headquarters  of  the  poundmaster 
vary.  Some  work  out  of  the  county 
sheriff's  office,  others  with  the  agricul- 
tural commissioner.  Some  have  their  own 
offices  within  the  county  government. 

California  has  a  fine  dog  law,  and  all 
sheepmen  should  be  familiar  with  its  pro- 
visions. A  copy  of  this  law  can  be  ob- 
tained from  the  California  Wool  Growers 
Association,  3382  El  Camino  Avenue, 
Suite  6,  Sacramento,  California    95821. 

In  addition  to  making  use  of  the  state 
and  county  government  program  for 
predatory-animal  control,  individual 
sheepmen  may  hire  eapable  hunters  and 
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trappers.  In  some  areas  several  sheepmen 
cooperatively  employ  hunters  and  trap- 
pers. Other  sheepmen  may  pay  bounties 
to  hunters  for  animals  that  kill  sheep.  Still 
other  do  their  own  hunting  and  trapping. 
If  you  suspect  sheep  losses  to  be  from 
predatory  animals  or  dogs,  get  in  touch 
with  your  local  trapper,  hunter,  or  pound- 
master.  In  case  you  do  not  know  how  to 
reach  these  agents,  you  can  contact  your 
local  Farm  Advisor  or  local  wool  growers 
association  for  information. 

MARKETING  LAMBS 

California  is  in  a  favorable  position  for 
marketing  her  lamb  crop.  Because  of  mild 
winters,  growers  are  able  to  finish  and 
market  lambs  during  the  months  of  April, 
May,  and  June.  Because  lambs  are  usu- 
ally in  short  supply  at  that  season,  the 
price  is  generally  higher  than  after 
July  1. 

During  these  spring  months,  California 
lambs  are  exported  to  eastern  markets  to 
relieve  the  surplus.  A  total  of  119,000 
head  were  shipped  in  1964  and  52,000  in 
1965.  During  the  remainder  of  the  year, 
California  is  a  deficit  area,  and  large 
numbers  of  lambs  are  shipped  into  the 
state,  both  for  immediate  slaughter  and 
for  fattening  before  slaughter.  In  1965 
1,274,000  sheep  and  lambs  were  shipped 
in  from  out  of  state. 

PRODUCTION  COSTS 

Because  sheep  return  two  incomes  per 
year  (wool  and  lamb)  many  people  may 
become  overenthusiastic  about  the  profit 
in  sheep  raising.  Before  investing  in  the 
sheep  business,  you  had  better  become 
familiar  with  certain  costs  of  production 
and  expected  returns. 

Successful  sheep  raising  is  largely  de- 
pendent on  sound,  progressive  manage- 
ment such  as  correct  breeding,  feeding, 
and  marketing  practices.  The  chief  profit- 
determining  factors  are: 

•  Quality  and  quantity  of  lambs  and 
wool. 


•  Prices  received  for  lambs  and  wool. 

•  Annual  costs  per  sheep. 
Production  costs  and  the  returns  from 

a  sheep  operation  both  vary,  within  each 
sheep-producing  area  and  also  from 
ranch  to  ranch.  It  is,  therefore,  difficult 
to  present  definite  cost-and-return  data. 

The  information  on  costs  and  income 
(pages  18  to  20)  can  be  used  as  a  guide 
(using  current  and  local  prices)  when  fig- 
uring costs,  incomes,  and  investments.  If 
an  income  falls  below  these  estimates,  a 
careful  analysis  of  the  management  be- 
comes necessary. 

In  studying  the  income  and  expense 
statement  you  see  that  the  big  cost  item 
is  feed,  which  includes  both  raised  and 
purchased.  Next  largest  cost  is  labor.  On 
the  other  hand,  the  largest  income  is  from 
lamb,  followed  by  wool.  Therefore,  if  net 
income  is  to  be  materially  increased,  you 
must  try  to  keep  feed  and  labor  costs  low, 
and  increase  the  quality  and  quantity  of 
lamb  and  wool  produced. 

SHEEP  PRICES  VERSUS 
CATTLE  PRICES 

Prices  are  favorable  for  sheep  produc- 
tion, as  compared  to  cattle.  For  example, 
it  is  usually  assumed  that  a  beef  steer  will 
put  on  300  pounds  of  gain  during  a  pas- 
ture season.  If  at  least  four  ewes  can  be 
managed  on  the  same  amount  of  pasture 
as  one  steer,  the  four  ewes  on  good  feed 
comparable  to  the  feed  producing  300 
pounds  of  beef  should  produce  four  90- 
pound  lambs,  or  360  pounds  of  meat.  In 
addition,  these  four  ewes  should  also  pro- 
duce at  least  32  pounds  of  wool.  Accord- 
ing to  present-day  estimates,  this  would 
be  equivalent  in  value  to  80  pounds  of 
lamb.  Thus, 

1  steer  produces  300  pounds  gain, 
4  ewes  produce  440  pounds  gain. 
At  present,  prices  of  grass-fed  cattle 
and  lamb  are  about  the  same.  With  range 
or  pasture  conditions  adaptable  to  either, 
sheep  are  usually  more  profitable  than 
cattle. 
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Farm  Sheep  Flocks — 100  Ewes 

Production  Data 

Ewes— 5  per  cent  mortality,  15  per  cent  culled— 20  lambs  kept  as  replacement  ewes 

Lambs — 120  per  cent  raised 

Rams — One  per  25-50  ewes.     Purchase  replacements  as  necessary 

Sample  Income  and  Expense  Per  100  Ewes 
Income 

Lambs  sold,  100  head  @  90  lb— 9,000  lb  @  20  cents $  1,800.00 

Ewes  sold,  15  head  @  120  lb 1,800  lb  @  05  cents 90.00 

Rams  sold,  1  head  @  150  lb 150  lb  @  03  cents 4.50 

Wool,  1,000  lb  @  62  cents 625.00 

Total  income  $  2,519.50 

Expense 

Replacement  ram,  one 100.00 

Pasture: 

Natural  range  50  acres— 400  hd  months  @  60  cents.  . .     $240.00 

Irrigated  pasture  15  acres— 500  hd  months  @  $1.20 600.00 

Stubble  25  acres — 200  hd  months  @  40  cents 80.00 

Total  pasture   920.00 

Hay,  60  days  @  3  lb— 9.0  tons  @  $30 270.00 

Grain  for  lambs,  30  days  @  %  lb— 750  lb  @  $3.00 22.50 

Salt  and  mineral,  600  lb  @  02  cents 12.00 

Total  feed 1,224.50 

Shearing  and  wool  bags,  103  hd  @  60  cents 62.00 

Taxes  and  miscellaneous 150.00 

Labor,  300  hr  @  $1.40 420.00 

Investment  and  Depreciation 

Original    Deprecia- 

cost  tion 

Buildings  and  fences $      800.00    $  40.00 

Equipment    300.00         30.00  70.00 

Stock— 100  ewes  and  3  rams 2,800.00   

Land  for  corrals  and  sheds 500.00 

Interest,  5  per  cent  on  $3,850* 192.50 

Total  cost   2,219.00 

Net  profit $      299.50 

*  Based  on  half  the  original  cost  of  building  and  equipment  and  original  costs  of  other  items. 

COST    AND    INCOME  family.   Buildings   and  equipment  often 

are  existing  structures  on  the  ranch  not 
Farm  flocks.  The  table  on  page  18      otherwise  in  use  or  used  only  in  part  for 

shows  a  cost  and  income  summary  for  a  the   sheep    The   savings   available   from 

sample   farm    flock  operation.   In   actual  sUeh  items  plus  the  fact  that  interest  is  a 

operations  of  such  a  flock,  the  owner  usu-  return  to  tne  owner  where  capital  is  not 

ally  decreases  feed  costs  by  using  unsal-  borrowed,  may  greatly  increase  the  profit 

able  crop  residues  and  homegrown  feeds  from  such  an  enterprise.   Gross  income 

such  as  grains  and  hays.  Labor  charged  can  be  increased  considerably  by  produc- 

hen:  commonl)    represents  odd  hours  of  ing  more  lambs,  l>\  more  intensive  care, 

effort    l»\    lli«-  owner  or  members  of  his  and  by  carrying  lambs  to  greater  weights. 
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Range  Sheep  Flock — 1,000  Ewes 


Production  Data 

Ewes — 7  per  cent  mortality,  18  per  cent  culled,  250  ewe  lambs  kept  as  replacements 
Lambs — 90  per  cent  raised — all  from  mature  ewes  (120%  of  lambs  from  750  mature  ewes) 
Rams — one  per  30  ewes 

Sample  Income  and  Expense  Per  1,000  Ewes 
Income 

Lambs  sold,  650  head  @  85  lb- 
Ewes  sold,  180  head  @  120  lb- 
Rams  sold,  6  head  @  145  lb 

Wool,  10,000  1b  @  62  cents.... 


-55,250  lb  @  20  cents.. 
-21,600  lb  @  05  cents.. 
— 870  lb  @  03  cents.. 


$11,050.00 

1,080.00 

26.10 

6.200.00 


Total  income  $18,356.10 


Expense 

Replacement  rams,  7  head  @  $100 

Feed: 

Range,  1500  acres— 10,000  hd  months  ( 
Stubble  250  acres— 2,000  hd  months  @ 
Hay,  30  days  @  3  lb— 45  tons  @  $30. . , 
Grain,  30  days  @  %  lb,  7.5  tons  @  $50. 
Salt  and  minerals,  3  tons  @  $35 , 


%  60  cents. 
45  cents. . . 


$6,000.00 

900.00 

1,350.00 

375.00 

105.00 


700.00 


Total  feed    

Horse,  1  @  $100 

Dogs,  2  @  $25 

Truck,  2,000  miles  @  07  cents  .  . . 

Taxes  and  Miscellaneous 

Shearing  and  wool  bags,  1,030  hd 
Labor,  2,500  hours  @  $1.40 


60  cents. 


Investment  and  Depreciation 

Original  Deprecia- 

cost  tion 

Buildings $  5,000.00  $250.00 

Equipment    2,000.00  200.00 


Stock  Ewes,  1,000  @  $25 25,000.00 

Rams,  33  @  $100 ,     3,300.00 

Land  for  corrals 1,000.00 

Interest  @  5  per  cent  on  $32,800* 


8,730.00 

100.00 

50.00 

140.00 

1,500.00 
618.00 

3,500.00 


450.00 
1,640.00 


Total  expense 17,428.00 


Net  profit    $      928.10 

*  Based  on  half  the  original  cost  of  buildings  and  equipment  and  on  original  cost  of  other  items. 


Range  sheep.  The  table  on  page  19 
shows  a  cost  and  income  summary  for  a 
sample  range  sheep  flock  operation  with 
an  excellent  percentage  of  lambs  reared. 
To  an  actual  range  sheep  operator  ex- 
penses seem  exhorbitant  and  he  will  use 
every  opportunity  to  reduce  costs.  Feed 
is  purchased  either  as  pasture,  hay,  or 
grain  at  the  most  reasonable  price  avail- 
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able.  Hay  and  grain  may  be  purchased 
and  held  partly  for  insurance  against  a 
critical  range-feed  shortage.  If  not  used 
one  year,  it  is  held  over  for  the  next  year. 
As  much  as  possible  of  the  labor  is  fur- 
nished by  the  owner  and  his  family,  and 
with  some  of  the  1,000-ewe  operations  no 
labor  is  hired  at  all.  Buildings  and  equip- 
ment are  kept  up  by  home  repair.  Where 
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the  owner  is  not  borrowing  money  for 
capital  investment  items,  the  interest  is  a 
return  to  him.  Such  practices,  as  men- 
tioned above,  can  contribute  considerably 
to  the  profitability  of  a  range  sheep  opera- 
tion. The  operator  may  also  increase  gross 
income  by  rearing  more  lambs  and  to 
greater  weights.  Purchasing  replacements 
rather  than  rearing  them  at  home  may 
allow  more  mature  ewes  to  be  ranged, 
thus  allowing  production  of  more  lambs. 
Increased  lamb  production  may  also  re- 
sult from  range  improvement  practices 
such  as  brush  removal,  reseeding,  and 
fertilization. 

If  this  example  operator  were  able  to 
purchase  good  replacement  yearling  ewes, 
of  the  type  desired,  at  $30.00  per  head 
rather  than  rear  his  own,  he  could  expect 
the  following: 

The  purchased  yearling  ewes  would 
produce  approximately  90  per  cent  of 
lambs  weighing  75  pounds  each  at  selling 
time.  Yearlings  tend  to  lamb  later  and 
produce  less  milk  so  lambs  are  lighter. 
The  result  would  be  225  more  lambs,  or 
16,875  more  pounds  of  lamb,  worth 
$3,375.00. 

The  owner  would  now  sell  1,125  lambs 


(900  of  these  from  the  750  mature  ewes) 
and  76,500  pounds  plus  16,875  pounds 
for  a  total  of  93,375  pounds  of  lamb, 
worth  $19,675.00.  This  is  $8,625.00  more 
than  his  lamb  income  projected  in  the 
table  on  page  19. 

Cost  increase  due  to  the  $7,500.00  an- 
nual cost  of  yearlings  plus  $125.00  (5 
per  cent  interest  on  this  investment) 
would  bring  the  total  cost  increase  to 
$7,625.00. 

The  net  result,  therefore,  would  be 
$8,625  minus  $7,625,  for  a  total  net  profit 
increase  of  $1,000. 

If  he  continues  the  procedure  assumed 
in  the  table  on  page  19,  but  breeds  his 
ewe  lambs,  he  can  expect  them  to  produce 
a  70  per  cent  lamb  crop  weighing  about 
70  pounds  at  market.  At  18  cents  per 
pound  this  amounts  to  $980.00  in  net 
profit.  But  ewe  lambs  require  even  more 
careful  lambing  management  than  year- 
lings. 

Rearing  your  own  replacements  allows 
you  to  select  for  twinning  and  for  growth 
rate  as  well  as  for  fleece  production  and 
other  traits.  You  usually  will  not  be  able 
to  purchase  replacements  having  the  de- 
sired level  of  these  characteristics. 


SPACE  AND  EQUIPMENT 


Land  space  and  requirements 
for  breeding  ewes 

Ranges  and  cultivated  fields  vary  in 
carrying  capacity  depending  on  brush  or 
rock  cover,  depth,  fertility,  rainfall,  tem- 
perature, and  plant  type.  Nevertheless,  it 
is  useful  to  have  some  concept  of  ex- 
pected  land  needs. 

The  best  California  native  grassland — 
usually  open  rolling  burr  clover  range — 
will  carry  a  maximum  of  one  ewe  per  acre 
or  1/f>~1/4  of  an  animal  unit.  In  hilly  to 
mountainous  areas  where  brush  is  pres- 
i  til  in  varying  amounts,  2%  acres  per 
ewe  ma)   be  characteristic  <>f  the  better 
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range.  Similar  but  poorer  range  may  re- 
quire 5-7  acres  per  ewe. 

Good  irrigated  pasture,  as  in  the  Sac- 
ramento Valley,  may  carry  two  ewes  per 
acre  during  the  winter  and,  depending  on 
fertilization  and  stand,  six  ewes  or  more 
per  acre  during  the  summer.  However, 
ewes  on  such  pasture  become  heavily  par- 
asitized unless  treated  periodically,  and 
they  also  tend  to  become  overfat.  Breed- 
ing performance  may  be  reduced  in  sum- 
mer feeding.  Land  value  for  other  crops 
usually  makes  the  use  of  initialed  pasture 
uneconomical  for  feeding  ewes  through- 
out the  year.  Stocking  rates  for  fattening 
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Permanent  corral  for  small 
ranches  where  space  is  at  a  mini- 
mum. In  the  corrals  shown, 
6  sq  ft  per  animal  are  allowed 
for  breeding  ewes  heavy  with 
lamb  and  in  the  wool.  The  sheep- 
man's maximum  space  needs  for 
dry  ewes  of  large  type  are  about 
5  sq  ft  per  ewe.  Extra  space  for 
larger  holding  pens  is  recom- 
mended, to  be  figured  on  the 
basis  of  twice  the  number  of  ewes 
owned  times  5  sq  ft.  Ideally,  the 
sorting  chute  should  run  north  so 
that  any  time  of  the  day  the 
sheep  passing  through  will  not 
face  directly  into  the  sun. 


open  panel 


459   EWES 


rangling  a\  ley 
-  loading  alley 
sol  id  panels 
open  panels 


Permanent  corral  for  more  exten- 
sive holdings  where  space  is  not 
at  a  premium.  Note  that  the 
curved  chute  runs  southwest  in- 
dicating that  it  should  be  used  in 
the  morning  because  the  position 
of  the  sun  by  mid-afternoon  will 
make  its  use  difficult.  The  fact 
that  the  sheep  enter  pen  A  from 
the  south  will  make  them  pass 
through  the  chute  more  easily  in 
trying  to  return  south.  In  such 
structures,  livestock  scales  may  be 
set  up  on  an  alternate  route  to 
the  loading  site  as  lambs  pass 
from  pen  C  to  the  truck. 


...loadi  ng  chut 


panels > 


re  — A     400  EWES  AND  THEIR  90- 100 -v  LAMBS   / 


8  ft. 


V. 


s 


Temporary  corral  may  be  set  up  in  short  order  where  corral  facilities  are  not  available.  The  ap- 
proach pen  B,  chute,  and  at  least  most  of  the  holding  pen  C  should  be  made  out  of  panels  which 
should  be  lightweight  and  strong.  They  are  best  constructed  of  %-inch  resawed  fir.  Uprights  on 
the  panels  should  all  be  on  one  side.  This  makes  for  easier  transport  and  loading  on  pickup 
trucks.  The  remainder  of  the  corral  is  constructed  of  woven  wire  and  should  be  double-decked 
on  5V2  or  6  ft  steel  posts.  Because  most  of  the  pressure  against  this  fence  will  come  from  the 
inside,  twice  as  many  steel  posts  are  used  on  the  outer  perimeter  as  inside  the  corral.  The  posts 
are  zigzagged  after  both  ends  of  the  wire  are  tied  solid  in  order  to  tighten  the  wire.  The  upper 
deck  can  be  woven  on  the  posts  with  occasional  ties  of  short  pieces  of  baling  wire  between  upper 
and  lower  deck. 


jambs  are  covered  in  the  section  on  lamb 
feeding. 

Develop  an  overall  sheep- 
handling  plan 

Among  the  best  investments  a  sheepman 
can  make  is  well-planned  sheep  equip- 
ment such  as  corrals  and  other  handling 
devices  that  will  save  labor  and  cut 
shrinkage  to  a  minimum.  No  one  plan  is 
suitable  for  all  ranches.  However,  certain 
features  and  construction  details  might 
be  usable  on  an)  ranch. 

A  good,  practical  set  of  corrals  and 
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equipment  should  make  it  possible  to  sort, 
brand,  mark,  load,  unload,  weigh,  spray, 
shear,  and  treat  sheep.  Drinking  water 
should  be  in  or  near  the  corrals.  Shade 
and  weather  shelters  are  desirable  in 
some  areas.  Valuable  equipment  should 
be  strongly  built  and  painted  to  preserve 
the  material. 

Corrals  and  structures  should  be  ar- 
ranged for  convenience  and  be  laid  out 
and  planned  to  be  economical  and  ser- 
viceable. In  selecting  a  site  for  corrals 
and  equipment,  choose  a  location,  if  pos- 
sible, in  the  center  of  the  ranch  operation. 
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This  will  reduce  the  distance  of  move- 
ment of  stock.  The  area  should  be  well 
drained  and  the  soil  of  sandy  texture. 

The  loading  chute 

Locate  the  loading  chute  so  large  trucks 
and  trailers  can  reach  it  easily  at  any 
time  of  year.  After  you  have  selected  the 
site  for  the  chute,  the  corral  and  other 
equipment  can  be  built  around  it.  For 
ease  in  working  sheep  through  chutes, 
they  should  if  possible  face  north  and  up- 
hill. Sheep  do  not  drive  well  toward  the 
sun. 

Corral  space 

For  corral  construction  take  into  account 
the  desirable  space  allotment  for  differ- 
ent classes  of  sheep  to  be  held  in  a  par- 
ticular pen   for  several   hours   or   over- 


night. For  ewes  in  the  wool  and  heavy 
with  lamb,  allow  6  square  feet  per  ani- 
mal; for  dry  ewes  recently  shorn,  5 
square  feet;  for  100-pound  wooled  lambs 
or  with  No.  1  pelts,  4  square  feet.  Build 
the  largest  pen  to  accommodate  the  larg- 
est number  you  plan  to  have  in  one  flock. 
This  would  be  up  to  2,000  dry  ewes  for 
large  operators,  or  a  specified  number  of 
ewes  and  100-pound  lambs  for  small-flock 
owners.  Make  outside  fences  or  paneling 
5  feet  high,  inside  pen  fences  4  feet  high. 
Keep  chute  sides  at  least  36  inches  above 
ground  level  and,  like  the  chute  approach 
pen,  of  solid  panel  construction.  Panels 
used  for  movable  corral  construction  are 
best  made  from  tough  Douglas  fir  %  inch 
resawed  boards,  6  inches  wide,  with  up- 
rights on  one  side  only  to  facilitate  load- 
ing and  hauling. 


SPACE  REQUIREMENTS  FOR  SHEEP  IN  TRUCKS 
AND  TRAILERS 

Net  weights  (loaded  Space  per 

off  pasture  or  feedlot)  animal 

Pounds  Square  feet 

55-60  (wooled  lambs)    2 

55-60  (recently  shorn  lambs)    1.8 

70  (wooled  lambs)    2.3 

75  (recently  shorn  lambs)    2.2 

90-100  (wooled  milk  lambs)   2.6 

100  (fed  lambs  No.  1  pelt)   2.6 

110  (fed  lambs  No.  1  pelt)   2.6 

110  (fat  ewes  No.  1  pelt)   2.8 

120  (ewes  No.  1  pelt)   3 

130  (ewes  No.  1  pelt)   3.2 

125  (wooled  ewes)   3.3 

135  (wooled  ewes)   3.4 

145  (heavy  wooled  ewes  to  start  lambing  in  ten  days)   3.7 

115-120  (pairs  of  wooled  ewes  with  100  per  cent  of  50  lb  lambs) 3.9 

Note:  For  railroad  stockcars  add  .1  square  foot  to  the  individual  space  requirement 
for  each  category  above.  Trucks  and  trailers  come  in  various  bed  lengths.  Com- 
mercial livestock  trucks  are  about  7  feet  8  inches  inside  bed  measurements. 
Railroad  stockcars  are  either  approximately  40  or  36  feet  long  with  width 
varying  from  8  to  more  than  9  feet.  Car  size  is  printed  on  the  side  of  the  car. 
Both  trucks  and  railroad  cars  may  be  double-decked.  A  few  commercial  trucks 
have  a  small  basket  deck  beneath  the  bed. 
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Slatted-floor  housing 

Slatted  floors  for  sheep  production  within 
open-type  or  completely  enclosed  struc- 
tures have  been  investigated  in  the 
United  States  and  Great  Britain.  Such 
structures  have  been  used  where  ewes  are 
confined  continually  through  breeding, 
gestation,  lambing,  and  lactation,  and 
also  for  early  weaned  lambs  being  fin- 
ished for  market.  Space  recommenda- 
tions have  varied  from  trial  to  trial.  The 
University  of  Illinois  has  used  20  to  24 
square  feet  of  floor  space  per  ewe  and 
lamb,  while  Virginia  Polytechnic  Insti- 
tute has  recommended  14  square  feet. 
The  University  of  Illinois  has  found  4  to 
5  square  feet  of  space  sufficient  for  weaned 
lambs. 

Movable  slatted  floors,  for  better  clean- 
ing, are  3  to  4  feet  above  ground  and  are 
constructed  of  wood  or  metal,  usually  in 
4  x  8  or  4  x  5  foot  sections.  Slatted  floors 
are  commonly  of  oak,  treated  wood,  or 
metal.  Slats  in  wooden  floors  are  2x2 
inch,  in  metal  floors  1%  inch  wide  with 
%  inch  spacing.  Virginia  Polytechnic 
found  expanded  metal  floors  %  inch 
thick  with  %6  inch  x  %  inch  diamond 
shaped  holes  most  desirable.  This  mate- 
rial is  purchased  in  4  foot  widths  and  8, 
10,  or  12  feet  long. 

Sheep  shelters 

Low-cost  shelters,  placed  on  the  bedding 
ground,  will  provide  protection  from  the 
rain  and  wind  for  the  young  lambs.  See 
University  of  California  leaflets  118  (A 
Plastic-Roof    Sheep    Shelter)     and    186 


(Plywood  Sheep  Shelter)  for  more  infor- 
mation. 

It  has  been  shown  that  many  lambs 
can  be  saved  if  shelter  is  provided  at 
night.  A  lamb  that  has  a  chance  to  dry  off 
and  regain  normal  body  temperature  will 
feel  more  like  following  his  mother  the 
next  day. 

Saving  one  or  two  lambs  per  hundred 
ewes  will  pay  for  the  shelter. 

Scales 

Scales  are  essential  for  many  sheep 
ranches.  Operators  say  they  pay  for  them- 
selves the  first  year. 

Locate  scales  so  that  movement  of  sheep 
is  cut  to  a  minimum.  Arrange  the  plan  in 
such  a  way  that  sheep  can  be  worked  in 
adjoining  corrals  without  passing  over 
the  scales.  The  only  time  animals  should 
cross  the  scales  is  when  they  are  being 
weighed.  The  scale  pen  should  be  slightly 
smaller  and  attached  to  the  weighing 
platform. 

The  feed  yard 

The  feed  yard  should  provide  labor  effi- 
ciency, good  drainage,  and  protection  for 
both  feed  and  animals  from  weather. 

Gates  should  be  large  enough  to  allow 
the  use  of  mechanized  equipment  for 
feeding  animals,  and  for  cleaning  corrals 
and  equipment.  Allow  20  square  feet  of 
corral  space  and  1  foot  of  manger  space 
for  each  lamb. 

Sheep  dogs 

One  of  the  most  important  single  items  of 
equipment  on  a  sheep  ranch  is  a  well- 


Mi  XIMUM  SPACE  REQUIREMENTS  FOR  SHEEP 


Manger  <>r 

feed  rack 

Self- 
feeder 

Trough 

xt  head 

Sorting 
chute  width 

Feedlot 

outside 

Under 

Animals 

Water 

Sail 

shelter 

Inches 

Si/uttr,   f,  ,1 

lambe 

12 
14 
16 

4 
4 

4 

.4 
..'5 
.  36 

.3 
.3 
.6 

16 
17 

18 

20 
20 
20 

8 
12 

12 
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Reg  Griffin's  sheep  dog  "Moss,"  demonstrating  the  high  degree  of  training  required  to  have  the 
dog  work  quietly  and  easily  without  undue  disturbance. 


trained  dog.  It  is  difficult  to  operate  a 
sheep  enterprise  of  any  appreciable  size 
without  such  help.  When  moving  a  flock, 
a  dog  well  schooled  in  the  fundamentals 
of  working  and  handling  sheep  is  more 
valuable  than  several  men.  On  the  other 
hand,  a  poorly  trained  dog,  one  that  will 
not  respond  to  commands,  or  one  that 
lacks  the  natural  ability  for  working 
sheep,  is  useless  and  can  cause  much  dam- 
age and  loss  to  the  flock. 

Training  sheep  dogs  is  a  highly  skilled 
profession.  A  book  available  on  the  sub- 
ject is  listed  in  the  source  books,  page 
91. 

You  may  acquire  a  good  sheep  dog  in 
many  ways.  One  way  is  buying  a  well- 
bred  pup  of  any  of  the  recognized  breeds 


of  sheep  dogs.  At  present,  the  Border 
Collie  seems  to  be  the  most  popular.  How- 
ever, many  breeds  and  types  are  used  in 
the  sheep  business. 

In  training  the  pup,  patience  plus  some 
knowledge  of  dog  training  are  essential ; 
observing  experienced  trainers  in  action 
may  also  be  helpful.  If  you  do  not  have 
the  time  or  knowledge  required  for  train- 
ing a  dog,  employ  a  good  trainer.  You 
may  want  to  buy  a  dog  already  schooled 
in  handling  sheep. 

Treat  the  dog  with  kindness,  yet  insist 
that  he  obey  commands.  When  he  does  a 
good  job  reward  him.  A  little  petting  at 
the  proper  time  will  keep  the  dog  inter- 
ested in  his  work,  and  he  will  respond 
more  readily  to  commands. 


FEED  REQUIREMENTS 


Sheep  depend  almost  entirely  upon  the 
plant  world  for  their  feed.  Among  our 
farm  and  range  animals  the  sheep  is  out- 
standing in  its  ability  to  produce  effici- 
ently  upon   cheap  feeds  such   as   grass, 


legumes,  browse,  and  hay.  For  greatest 
efficiency,  however,  the  sheep  must  re- 
ceive all  nutrients  it  requires.  Not  only 
must  these  feed  constituents  be  adequate, 
but  the  animal  will  use  the  various  nutri- 
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ents  to  better  advantage  if  they  are  avail- 
able in  the  proper  balance. 

Sheep  receive  much  of  their  feed  in  the 
form  of  pasture  or  range  feeds,  thus  you 
must  judge  the  feed  value  they  are  ob- 
taining from  this  vegetation.  A  thorough 
understanding  of  the  fundamental  re- 
quirements for  the  proper  nutrition  of 
your  animals  will  help  you  assess  their 
need  for  supplemental  feed.  It  is  espe- 
cially important  to  know  when  to  use 
supplements,  and  how  much  to  use  and 
still  operate  economically  sound. 

THE  NUTRITIONAL 
NEEDS  OF  SHEEP 

The  nutritive  requirements  shown  in 
tables  A  and  B  were  prepared  by  the 
subcommittee  on  sheep  nutrition  of  the 
National  Research  Council. 

The  two  tables  on  pages  26  to  29  give 
the  requirements  per  animal  daily,  and 
the  requirements  in  terms  of  the  percent- 
age composition  needed  in  the  total  feed 
of  the  animal.  The  second  table  is  par- 
ticularly valuable  when  you  compute  feed 
mixtures  or  compare  the  feeding  value  of 
a  specific  feed  to  the  need  of  a  particular 
class  of  sheep.  The  various  parts  of  the 
tables  and  their  uses  are  explained  below. 

Body  weight  (col.  1) .  The  weight  of 
the  average  sheep  in  the  flock  may  be 
used  as  a  guide.  If  the  members  of  the 
flock  vary  widely  in  body  size,  sort  them 
into  uniform  groups  and  feed  them  ac- 
cording to  size.  This  will  also  prevent  the 
larger  sheep  from  getting  an  undue  share 
of  the  feed. 

Gain  or  loss  (col.  2) .  These  estimates 
indicate  the  gain  or  loss  expected  under 
usual  conditions  with  healthy  sheep.  Ob- 
viously, the  gain  will  be  decreased  if  the 
animals  are  fed  at  levels  lower  than  those 
recommended  in  the  tables. 

Feed  (cols.  3  and  4) .  The  figures  given 
for  the  various  classes  and  weights  of 
sheep  may  be  used  as  a  guide  to  how  much 
feed  to  allow  each  animal  per  day.  These 
figures    may   be   regarded   as  a   "gover- 


nor" to  regulate  the  bulkiness  of  the  daily 
feed.  For  example,  the  other  requirements 
given  in  the  tables  for  a  breeding  ewe 
might  be  met  by  feeding  her  1  pound  of 
barley  and  1  pound  of  cottonseed  meal 
per  day.  However,  the  ewe  would  go  off 
feed  unless  she  had  access  to  some  bulky 
feed  such  as  hay  or  straw.  On  the  other 
hand,  the  requirements  of  a  fattening 
lamb  might  be  met  by  feeding  him  4  or 
5  pounds  of  alfalfa  hay.  As  the  lamb 
would  not  have  the  room  in  his  digestive 
tract  to  handle  this  much  bulk,  he  would 
not  eat  all  of  this  hay.  He  would  grow, 
but  he  would  not  fatten  to  suitable  market 
condition.  By  following  the  recommenda- 
tions of  the  tables,  we  find  that  in  order 
to  stay  within  the  limitations  for  dry 
matter  and  yet  furnish  enough  energy 
(TDN)  we  must  feed  the  lamb  a  fairly 
large  proportion  of  a  concentrated  feed 
such  as  barley  or  corn. 

The  feed  requirement  and  percentage 
of  live  weight  are  further  indicators  of 
the  level  at  which  the  sheep  should  be  fed 
depending  upon  their  intended  uses. 

Total  digestible  nutrients  (TDN) 
and  digestible  energy  (DE)  (cols.  5 
and  6) .  The  total  digestible  nutrients  (or 
energy)  are  the  fuel  upon  which  the  ani- 
mal body  functions,  just  as  gasoline  is  the 
fuel  that  furnishes  the  energy  for  an  auto- 
mobile. Sheep  need  energy  to  maintain 
the  body  functions,  grow  wool,  and  store 
fat ;  and,  in  the  case  of  the  ewe,  to  nourish 
the  unborn  lamb  or  produce  milk  for  the 
suckling  lamb. 

A  lack  of  energy  is  probably  the  most 
common  deficiency  in  sheep  production. 
Sheep  often  do  not  get  enough  to  eat,  or 
the  feed  they  do  eat  does  not  contain 
enough  energy  to  meet  their  needs.  When 
sheep  are  on  good  feed  and  receiving 
more  energy  than  they  require,  some  of 
this  excess  energy  is  stored  in  the  form  of 
fat.  When  the  feed  is  poor  and  the  energy 
needs  are  not  being  met,  the  sheep  will 
draw  upon  fat  stores  to  make  up  for  the 
energy  deficiency.  The  sheepman  then 
will  say  that  his  sheep  are  "losing  condi- 
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tion."  Unless  sheep  are  on  very  poor  feed, 
the  wool  will  continue  to  grow.  An  inex- 
perienced sheepman  therefore  may  not 
notice  that  the  sheep  are  losing  condition, 
because  the  wool  will  cover  some  of  this 
loss.  If  an  energy  deficiency  continues 
long  enough,  the  sheep  will  become  weak 
and  eventually  die  of  starvation. 

Protein  or  digestible  protein 
(DP)  (cols.  7  and  8) .  Requirements  are 
given  both  for  crude  protein  and  di- 
gestible protein.  Commercial  feeds  list  the 
composition  as  only  total  protein,  but  the 
digestible  protein — available  in  most 
common  feedstuffs — gives  a  better  indi- 
cation of  the  feeding  value  of  feed,  par- 
ticularly in  the  case  of  roughages. 

Digestible  protein  refers  to  that  por- 
tion of  the  protein  furnished  by  the  feed 
that  is  actually  digested  and  available  in 
the  body  for  use  by  the  animal.  Protein, 
the  part  of  the  feed  containing  nitrogen, 
is  essential  to  the  sheep  for  growth,  for 
body  maintenance  and  repair,  and  for 
wool  development;  to  the  pregnant  ewe 
for  proper  development  of  her  unborn 
lamb ;  and  to  the  lactating  ewe  for  secret- 
ing milk.  The  animal  must  have  an  ade- 
quate supply  of  protein  in  order  to  use 
efficiently  the  other  nutrients  provided  by 
the  feed.  A  deficiency  of  protein  will  re- 
sult in  reduced  body  and  wool  growth, 
poor  development,  reduced  appetite,  and 
inefficient  use  of  the  feed. 

Animals  such  as  pigs  and  poultry  are 
very  exacting  in  the  kind  as  well  as  the 
amount  of  protein  they  require.  However, 
if  provided  with  enough  protein  of  any 
kind,  the  bacteria  and  microorganisms 
that  live  in  the  rumen  or  paunch  of  sheep 
will  convert  this  protein  into  a  form  that 
can  be  utilized  by  the  animal.  Thus  our 
main  concern  about  protein  in  sheep  feed- 
ing is  that  the  animal  receive  an  adequate 
supply.  Growing  lambs  and  pregnant 
and  nursing  ewes  have  a  relatively  high 
protein  requirement. 

Urea  as  a  source  of  protein.  Urea, 
an  inorganic  compound  rich  in  nitrogen, 
furnishes  no  energy  when  used  in  the 


ration.  For  this  reason  its  use  is  recom- 
mended only  when  other  protein  sources 
are  scarce  or  expensive. 

In  ruminants  such  as  sheep  or  cattle, 
microorganisms  present  in  their  rumen 
or  paunch  are  able  to  incorporate  the 
urea  nitrogen  into  the  protein  of  their 
own  bodies.  As  these  organisms  pass 
down  the  digestive  tract,  their  body  pro- 
tein is  in  turn  digested  and  used  by  the 
ruminant.  Feed  grade  urea  is  approxi- 
mately 262  per  cent  protein  equivalent. 
The  addition  of  1  pound  per  100  pounds 
of  ration,  therefore,  increases  the  ration 
protein  content  by  2.62  per  cent. 

Extensive  experimental  work  with  urea 
indicates  that  it  may  be  safely  used  to 
replace  about  30  per  cent  of  the  protein 
of  rations  in  pen-fed  animals,  and  25  per 
cent  in  rations  of  range  animals.  Be  cer- 
tain to  mix  the  urea  uniformly  in  with 
other  feed  to  promote  even  consumption 
among  animals.  If  this  is  not  done,  palat- 
ability  problems  and  even  toxicity  will 
be  encountered.  To  obtain  good  results 
from  urea  feeding,  the  ration  must  con- 
tain rich  sources  of  energy  such  as  carbo- 
hydrates. Therefore,  grains  such  as  bar- 
ley, corn,  or  milo  are  commonly  fed  with 
it.  A  feed  supplement  containing  urea, 
grain,  molasses,  alfalfa  meal  and  molasses 
has  proven  to  be  an  effective  way  of  in- 
creasing nitrogen  intake.  Biuret,  another 
nonprotein  nitrogen  source,  shows  some 
promise  as  a  protein  supplement.  Urea 
has  been  fed  to  ewes,  ewes  and  lambs,  or 
to  weaned  lambs  with  good  results  when 
used  as  recommended  above. 

The  minerals  (cols.  9—11). 

Calcium  and  phosphorus  (cols.  9 
and  10)  are  the  main  minerals  found  in 
bones.  Young,  growing  lambs  and  preg- 
nant and  milking  ewes  have  a  high  cal- 
cium and  phosphorus  requirement.  In 
general,  roughages,  especially  alfalfa, 
have  a  high  calcium  content.  Sheep  usu- 
ally receive  enough  roughage  so  that 
there  is  little  likelihood  of  their  suffering 
from  a  calcium  deficiency.  Concentrates 
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— that  is,  grains  and  especially  the  high- 
protein  concentrates  such  as  cottonseed 
meal — are  high  in  phosphorus.  Rough- 
ages, however,  may  be  low  in  phosphorus, 
especially  when  grown  on  soils  that  are 
low  or  borderline  in  this  mineral.  As 
sheep  depend  primarily  on  roughages  for 
their  feed  supply,  a  phosphorus  deficiency 
is  much  more  likely  than  a  deficiency  of 
calcium.  Phosphorus  is  likely  to  be  de- 
ficient in  dry  range  feed.  This  may  be 
indicated  by  slow  growth,  unthrifty  ap- 
pearance, or  listlessness.  In  extreme  cases 
sheep  may  have  a  depraved  appetite;  that 
is,  they  will  chew  on  bones,  fences,  or 
rocks.  Lambs  on  a  phosphorus-deficient 
ration  may  develop  crooked  legs. 

Salt  (col.  11).  Sodium  and  chlorine 
are  furnished  sheep  as  ordinary  stock  salt. 
Although  exact  salt  requirements  for 
sheep  are  not  known,  sheep  should  have 
free  access  to  salt,  because  it  serves  many 
regulatory  functions  in  the  body  and 
stimulates  the  appetite.  Animals  that  are 
deprived  of  salt  develop  a  craving  and 
may  resort  to  chewing  wood,  licking  dirt 
and  similar  manifestations  of  an  unsatis- 
fied appetite.  In  certain  range  areas  the 
forage  contains  adequate  salt.  In  other 
areas  where  poisonous  plants  are  a  prob- 
lem, salt  may  lessen  the  likelihood  that  the 
sheep  will  eat  the  poisonous  plants. 

Salt  is  ordinarily  supplied  to  sheep  as 
half-ground  salt  or  block  salt.  Under 
range  conditions,  %  to  1  pound  of  salt 
is  usually  provided  per  sheep  per  month. 
In  feed  mixes  it  is  customarily  added  at 
the  rate  of  0.5  per  cent  of  a  complete  mix 
or  at  1.0  per  cent  of  a  concentrate  mix  or 
a  supplemental  feeding  mix. 

In  addition  to  the  mineral  require- 
ments listed  in  the  tables,  the  following 
minerals  may  be  important  in  sheep  feed- 
ing. 

Iodine  is  needed  in  the  animal  body 
for  the  proper  functioning  of  the  thyroid 
gland.  When  an  animal  does  not  receive 
enough  iodine  the  thyroid  gland  enlarges 
which  is  commonly  known  as  goiter.  If 
shenp  are  deficient  in  iodine,  lambs  will 


Covered  salt  trough  for  year-around  use  in 
permanent  range  situations. 

be  born  with  a  characteristic  enlargement 
of  the  throat.  These  lambs  are  usually 
born  dead  or  die  soon  after  birth.  An 
iodine  deficiency  has  been  observed  in  a 
few  localities  in  California  but  is  not 
widespread.  Iodine  may  be  most  econom- 
ically and  safely  furnished  to  sheep  by 
feeding  iodized  salt.  Although  this  salt 
contains  only  0.0078  per  cent  iodine,  it 
will  furnish  adequate  iodine  for  the  sheep. 

Iron  is  necessary  for  proper  blood  for- 
mation in  the  animal  body.  An  iron  defi- 
ciency has  never  been  demonstrated  in 
sheep.  Therefore  it  can  be  assumed  that 
they  ordinarily  receive  plenty  of  iron  in 
their  feed. 

Copper  is  needed  for  normal  wool 
growth  and  for  the  prevention  of  a  condi- 
tion of  lambs  called  "swayback"  or  "en- 
zootic ataxia."  In  copper  deficiency  the 
wool  loses  its  crimp  and  is  referred  to  as 
"steely"  wool.  When  sheep  are  suffering 
from  a  low  copper  intake,  the  lambs  are 
born  weak,  lack  muscular  coordination, 
and  soon  die.  Pigmented  wool  or  hair 
will  have  a  pale  color  and  in  severe  cases 
show  no  pigment  at  all.  This  condition  has 
never  been  observed  in  the  United  States, 
but  is  of  considerable  importance  in  Aus- 
tralia. It  appears  unlikely  that  sheep  in 
California  ever  lack  copper  unless  the 
area  is  high  in  molybdenum.  Sheep  ap- 
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A  deficiency  of  these  minerals 
will  cause  trouble: 

phosphorus — depraved  appetite ; 

poor  gains 
sodium  and  chlorine  (supplied  in 

salt) — reduced  gains 
iodine — goiter;   weak  and  dead 

lambs 
copper — swayback  and  steely 

wool 
cobalt — loss  of  condition  and  ap- 
petite; eventual  death 
sulphur — poor  appetite;  reduced 

gains 
An  excess  of  these  minerals  will 
cause  trouble: 

fluorine — differential  wear  of 

teeth 
molybdenum — scouring,  gray  or 

white  wool  in  black  sheep 
selenium — sloughed  hoofs  and 

stiff  joints. 


pear  to  be  quite  vulnerable  to  excess 
amounts  of  copper  in  their  ration.  Use 
with  caution  trace  mineral  mixes  con- 
taining high  amounts  of  copper,  or  feed 
supplements,  or  milk  substitutes  for  lambs 
supplemented  with  copper;  they  may  be 
toxic.  See  section  on  molybdenum  for  an 
explanation  of  its  effect  on  copper  needs. 
Cobalt,  although  needed  in  only  mi- 
nute amounts,  is  essential  for  the  produc- 
tion of  thrifty  sheep.  Cobalt-deficient 
areas  have  been  found  in  many  parts  of 
the  world,  including  Australia,  Scotland, 
and  some  areas  of  the  United  States.  To 
date,  no  cobalt-deficient  areas  have  been 
detected  in  California.  Sheep  suffering 
from  a  lack  of  cobalt  go  off  feed,  lose  con- 
dition, become  weak  and  anemic,  and 
eventually  die.  It  has  been  shown  that  co- 
balt must  be  present  for  the  microorgan- 
isms in  the  rumen  to  produce  vitamin  B12, 
which  is  essential  to  the  sheep.  Recent 
tests  on  the  use  of  "cobalt  bullets"  as  a 
source  of  cobalt  for  lambs  showed  no  ad- 
vantage to  this  additional  cobalt  in  tests 
conducted  in  several  counties. 


Sulphur  is  essential  in  the  sheep  ra- 
tion. Wool  contains  a  relatively  high  per- 
centage of  sulphur.  Most  forage  will  con- 
tain adequate  amounts  of  sulphur  to  meet 
the  needs  of  sheep.  When  non-protein 
nitrogen  such  as  urea  is  used  to  satisfy 
part  of  the  nitrogen  requirements  of 
sheep,  additional  sulphur  may  be  needed 
in  the  ration,  perhaps  in  the  form  of  in- 
organic sulphur  or  organically  combined 
sulphur.  Certain  soils  in  California  are 
sulphur  deficient  and  respond  to  sulphur 
fertilization.  It  is  probably  more  eco- 
nomical to  supplement  the  soil  and  in- 
crease the  feed  supply  than  it  is  to  feed 
sulphur  supplements  to  the  sheep. 

Fluorine  may  cause  poisoning  if  it  is 
present  in  large  amounts.  Raw  rock  phos- 
phate should  never  be  used  as  a  phos- 
phorus supplement  because  it  carries 
enough  fluorine  to  be  toxic  to  sheep. 

Molybdenum  is  important  because 
an  excess  is  poisonous.  In  some  areas  of 
California  sheep  and  cattle  will  scour  be- 
cause there  is  too  much  molybdenum  in 
the  forage.  Sheep  receiving  a  high  molyb- 
denum ration  will  scour  and  lose  weight. 
Animals  with  pigmented  coats  may  be 
pale  to  colorless.  Both  copper  and  sulphur 
are  known  to  be  related  to  the  metabolism 
of  molybdenum.  The  harmful  effects  of 
molybdenum  may  be  counteracted  by 
supplementing  livestock  with  copper.  Be- 
cause molybdenum  toxicity  is  known  to 
occur  in  certain  areas  of  California,  con- 
sult your  local  Farm  Advisor  about  any 
suspected  molybdenum  toxicity. 

Selenium  also  causes  poisoning  when 
it  is  present  in  excess.  The  most  charac- 
teristic symptom  is  the  soreness  and 
sloughing  of  the  hoofs  and  stiffness  of  the 
joints.  This  condition  has  been  found  in 
South  Dakota  and  Wyoming.  There  is  no 
evidence  that  it  occurs  in  California,  but 
it  may  be  deficient  in  certain  areas. 
White  muscle  disease  in  calves  and  lambs 
has  been  related  to  a  deficiency  of  sele- 
nium and  vitamin  E.  Because  excess 
amounts  of  selenium  have  toxic  effects, 
use  selenium  as  a  supplement  only  under 
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KECOMMENDED  NUTRIENT  ALLOWANCES  IN  PERCENTAGE 
OR  PER  POUND  OF  FEED 

The  computation  is  simplified  by  using  tables  on  pages  28-29  and  36-37,  particularly 
for  formulating  more  complex  mixtures. 


Requirements  for  70-pound  lamb, 
(expected  daily  gain  0.40  lb) 

Total  feed, 
air  dry- 
basis 
3.1 

Total 

digestible 

protein 

6.1 

Total 

digestible 

nutrients 

58 

Calcium 
0.21 

Phos- 
phorus 
0.18 

Carotene 
0.4 

Per  cent 
of  ration 

Pound 
3.1* 

Per  cent 

mg/lb 

Formula  for  mixed  feed 
Alfalfa  hay 51.6 

5.47 
2.01 
1.36 

26.3 
20.1 
16.0 

0.62 

0.01 

.13 

0.10 
0.10 
0.02 

13.6 

Barley 25.8 

Molasses  dried  beet  pulp 22 . 6 

Salt 0.6 

100.6 

8.84 

62.4 

0.76 

0.22 

13.6 

Obtained  from  the  table  on  pages  28-29. 


the  direction  of  your  local  veterinarian. 

Magnesium.  Little  is  known  about 
the  magnesium  requirement  of  the  sheep, 
but  low  blood  magnesiums  are  found  in 
the  case  of  grass  tetany.  Report  cases  of 
suspected  grass  tetany  in  sheep  to  your 
local  Farm  Advisor  or  veterinarian. 

Zinc  is  known  to  be  essential  to  sheep 
but  no  deficiencies  have  been  reported 
under  practical  conditions  in  California. 

Mineral  mixtures  for  sheep 

Although  sheep  are  known  to  require  the 
several  essential  mineral  elements,  feeds 


commonly  available  will  furnish  these 
minerals  except  in  unusual  cases.  Except 
for  iodized  salt,  the  California  Experi- 
ment Station  has  no  evidence  of  a  need 
for  the  feeding  of  complex  mineral  mix- 
tures to  sheep.  If  there  is  any  question  of 
a  phosphorus  deficiency,  steamed  bone 
meal  or  other  phosphorus  supplements 
can  be  provided  quite  economically. 
Money  commonly  spent  for  minerals  for 
sheep  can  be  used  to  better  advantage  by 
buying  supplemental  feed  to  correct  the 
more  fundamental  deficiencies  of  energy 
and  protein  encountered  in  range  sheep. 


FORMULATING  A  SELF-FEEDING  MIXTURE  FOR  FATTENING  LAMBS 

Using  table  on  pages  26-27,  first  complete  a  ration  for  an  average  lamb  in  the  lot. 

Recommended  Daily  Nutrient  Allowance  per  Animal 


Requirements  for 

70-pound  lamb 

(expected  daily  gain  0.40) 

Total  feed, 

air  dry 

basis, 

3.1 

Total 

digestible 

protein 

0.19 

Total 

digestible 

nutrients 

1.8 

Calcium 
2.9 

Phos- 
phorus 
2.6 

Salt 
.018 

Carotene 
1.2 

Pound 

Gram 

Pound 
.018 

mg 

Ration: 

1.6 
.8 

.7 
.018 

.17 
.06 
.04 

.81 
.62 
.50 

8.71 

.18 

1.78 

1.45 

1.42 

.25 

20  8 

Molasses  dried  beet  pulp . 
Salt 

Total 

3.1 

.27 

1.93 

10.67 

3.12 

.018 

20  8 

To  obtain  the  mixture  on  a  percentage  or  100-pound  basis,  it  is  necessary  to  convert  the  above  ration  to  percent- 
age, as  in  the  upper  table  on  this  page. 

1.6  .7 

—  =  51.6  per  cent  alfalfa.  =  22.6  per  cent  molasses  dried  beet  pulp. 

3.1  3.1 


25.8  per  cent  barley. 


.018  .6 

= per  cent  salt. 

3.1        100.0 


[35] 


2-° 
5^ 


O     !D     *  •  •  y-l <N  •  •  • 

-h  «  ei  ■  •  •      •      •      •      •      •      •      •      •      •      •      •   o      •      •      •      •      ■  ■      •      •      •      •      •  us      •      •      ■ 

>o  «  <-i  .  .  cm      •      •      • 

~h    O     CD  .  .  O    O    O        •    M    (B    00    N    S    M        •    P5    00    ^    •f    S    IN    CO  0-H000f~t^-O0t^0 

<M(M^H  .  <M(MO        •COIMOlOCO'-i         •    O     O    O    O    ->fi     .-h     ^h  .-HCOCOCNlt-iOOOO^H 

odd  •  •  odd      -odd  odd      -0000000'  ddodoooodd 


CO     «     rt 

odd 


to   oo   o   io   CT> 
O    T-H    co    <-■    o 

d  d  d  d  d 


h      .  o  o  o  o  o  o 


COOCOOOOCOVO 
OOOOOINNMH* 

d  d  d  d  d  d  d  d 


10(0    00'- 

•        •        •        •     00    00        •        • 

■   «   N   *       •       ■       •       ■               

00    N    N        ■        • 

.    CO    io> 

•   oo  ira  o 

OO    U5    H        .        . 

•    O    CO 

■    O    tO    N        •        •        •        •                 

O    N    »        •        • 
(M    N                 ■ 

•    CO    t- 
.    CM    CO 

'   O   >Q   N       •       ■       ■       '               

O    00    ^H        •        • 

.    CT>    CO 

■    N   115   «       ■       •       •       ■               

(M    i-<    — i 

•    O    O    O 

IN    ^     00    (N    CO 


t^      110  TJ1 


1^03     0 


O    OO    lO 


*  N  ■*  ■*  N  N  ■* 


O    O    CO    CO 


NOCrtOOlOrt'JCO 

M^IOlO^HHHri 


o  o  o  o  o 

■*    IN     CD    •*     tO 
O    O    CO    "*l    O 


OOOOOOOOOOOOOOO 


oooooooooo 


O    00    IN    Ol    lO    05 


IN    IN    IN    to    00 


W^ 


P    OJ 


Q  5 


to  (O  *  o  o 

•    t--t^OC0CDcNir--OOK0O10I^'«*<cN 

•    OOOCOCOOOt^OJO 

fr- 

^  o  co  o  o 

.i-HO>CO-«*<OOOOCOCOCOCOOr-(TflTfl 
CM     i-l                                                          »H 

.CN^HOOCOCO<N(N 

o 

003000  ^-<O03^HOt^ 


o  o  o  o 


CT>    OO    00    OS    OS    00 


o  o  o  o  o 

OS    OS    OS    OS    OS    CM 


CO    O    O    O 


la 

Si 


a 

2  -s  1  s 

m   T3     m"    c3 

8*1* 

oo    d  jo    d 

2  S  oo  "3 

p    oo   3    3    & 

a  -   a  w,  m 

1  «-££•£ 

O    0     O.    n     03 

■<  <  <  <  <  <        <  <  <  PQ 


3     3     03 


J  -d 

-«   •«     «  T3  ^  ^ 

c3     o3     cfl  p  fl  c3 

S3  S3   S3  O  O  3 

S3   S3  S3  J  J  d 


2«a 


td  Id    <" 
h    H    o 

•s  -a  a 


ft    ft  <»  3  " 

^  .£  d  d  d 

ofl    c3  a)  <i>  S>    o5    <i> 

pq  pq  pq  pq  pq  pq  pq 


4»  *.  *.  ^  if 

"    oj  m  «  » 

v  ti  m  b 

pq  pq  pq  pq 


%  a 


IS      03 

o>    o 

cq  pq 


HI  t)  4) 

K  o>  o> 

M  in  in 

tT  t-T  tT 

01  OJ  cu 


6  a 


T3    TJ 

d   d 

o3     ct) 


a  .9  .9 

5  '-3  -3  '-3 

,Q    J    j3    j2      03 

£  £  £  £  9, 

»     1)     4)     41    *^ 


2333.2,2_2.2$ 
pqpqpqpqOOUOpq 


o      •   — ■ 


§ 

m 

cm 

OS 

© 

CO 

CM 

r- 

CO 

m> 

<M 

(M 

-f 

op 

CO 

CO 

oo 

© 

eo 

i  - 

o 

o 

CO 

CO 

G 

<o 

o 

CO 

rH 

t^ 

•     CO 

Cl 

•"< 

"— ' 

CI 

•* 

CM 

e  i 

— 

Cl 

o 

o 

© 

© 

© 

c 

© 

o 

o 

" 

© 

■    CM 

© 

© 

© 

o 

© 

© 

o 

o 

o 

OS 

o 

© 

© 

o 

© 

© 

o 

o       • 

Cl 

T 

00 

iC 

■**< 

•  ■"*< 

CM 

CO 

© 

OS 

OS 

«* 

t^ 

CO 

s 

CO 

© 

t^ 

s 

CM 

iC 

Cl 

CO 

© 

<M 

'-' 

■— 1 

•■* 

•— ' 

•      iH 

«~ ' 

•-1 

»-< 

"-1 

1—1 

•— 

Cl 

o 

© 

© 

o 

© 

© 

© 

© 

© 

© 

© 

© 

•  •* 

© 

© 

o 

o 

o 

o 

© 

o 

o 

O 

o 

o 

© 

o 

o 

© 

o 

o 

© 

o 

o 

eo 

en 

CO 

IO 

eo 

o 

N 

CM 

ua 

l<3 

,. 

OS 

© 

OS 

CO 

OS 

. 

„ 

»o 

OS 

00 

CO 

»o 

**< 

CO 

SO 

Cl 

e© 

eo 

CO 

t^ 

>o 

© 

co 

SO 

00 

CO 

o 

to 

<# 

o 

o 

eo 

CO 

oc 

r> 

00 

>o 

OS 

1^ 

, 

OS 

- 

CO 

SO 

, 

00 

00 

t— 

© 

o 

^ 

o 

CO 

OS 

"3 

Cl 

CO 

oi 

Cl 

© 

© 

t^ 

CO 

TO 

o 

© 

© 

CO 

e-i 

CM 

t-~ 

SO 

CM 

© 

CM 

to 

00 

CO 

CO 

o 

OS 

CO 

CO 

»o 

OS 

OS 

CM 

eo 

»o 

CO 

CO 

t- 

© 

o 

o 

co 

o 

OS 

CO 

CO 

>o 

o 

Cl 

>o 

© 

•o 

CO 

CI 

ci 

© 

oi 

Cl 

*    H    N    Ol    O 


CO    O0    O    ^    CO    CO 


OrtNewooW'fiafNooicoN 


-*it>.^ti00-»*i-*O00OOs^ 

C0hNt((hhiOiO00^M 


©ooo©ooooo©ooooo 


O    CN    >o    CO    CO    CO    CO 


CMCOCOOOOCOCMCM 


oooooooooo 

OOOO'Cfl-^-^CDCOCOO 

QO)MT(llN"0'*nMN 


©oocooooo© 

O-^CMOOOCOOOOOO 

NN^M<*ONNO 


O    O    SO 
o   O   CO 


IOO100HC1NIO1O 

H  o>  N  «d  o  d  M  * 


©     i-H     CO 

"*'   e>   o 


CO    CM    CM     ©    CO    lO    t- 

l>    N    rt    CC    -H    oo   <o 


CO^CMOCMCOCOOS 


O    OS    ■>*<    CM    t-i    J--    CM 


O    CO    —t    CO 


OS    OS    CO    OS    CM    OS 


8  - 

co   _S 

a   o 


«   a   c 
2  'S  -2 


;i     Z,     "'   — <     "r     K     P- 

9    S  -^  "  •  -    £    o 
H    H    a  -Ji    S    >  ~ 


5  a  a  * 

•tf  t)  -c  t3 

CD      CD      CP      CD 


o 
13  X 


^s  4)  cu  ai  a)  .a 

/i      CD  CO  CO  CO  CO  S-c 

m    >)  fl  fl  0  13  T3 

_.     ,*  O  O  O  O 


.— i    ai    r? 


0 
o 
O 

sd 
2  "8 

S     cS 
*   to 


3    m" 


8  § 


a   o   a   a 
<_   t.   (-,   <_ 

O     O     O     O     w 


o    o    o    o    o  .3" 


£    4»    *» 

§  o  o 


to     co  J3    O     c3 
03     c3     tn     CD     O 


.  I  -I  1  a  a  a  a  2  1 1 1 J 

P^PhKP«WcX!cX!ccwcX!ixicg>-^ 


^^^ 


Fresh-shorn  springers  showing  the  crooked  legs  characteristic  of  rickets  on  irrigated  pasture.  The 
lamb  on  the  left  suffered  a  broken  hind  leg  when  caught  by  the  shearer. 


The  vitamins  (cols.  12-14) 

Carotene-vitamin  A  (cols.  12-13)  is 
the  most  important  vitamin  for  sheep  pro- 
duction. Sheep  obtain  vitamin  A  from 
carotene  present  in  green  plants.  Certain 
yellow  feeds  such  as  yellow  corn,  carrots, 
and  sweet  potatoes  also  furnish  carotene. 
The  degree  of  green  color  is  a  practical 
guide  to  the  carotene  content  of  rough- 
ages. Sheep  may  suffer  a  vitamin  A  de- 
ficiency when  they  are  kept  on  dry,  ma- 
ture, and  weathered  forage  for  long  pe- 
riods. Pregnant  ewes  low  in  vitamin  A 
will  give  birth  to  weak  or  dead  lambs. 
Lambs  are  always  born  with  too  small  a 
storage  of  vitamin  A ;  it  is,  therefore,  es- 
sential that  they  receive  from  the  ewe 
colostrum  milk,  which  is  rich  in  this  vita- 


min. 


The  requirements  are  given  as  carotene 
or  vitamin  A  in  the  tables  on  pages  26 
to  29.  Fortunately,  sheep  have  the  ca- 
pacity to  store  large  amounts  of  vitamin  A 
during  the  green-feed  season  and  hence 
will  probably  not  require  vitamin  A  sup- 
plementation unless  they  are  kept  on  dry 
feed  low  in  carotene  for  a  period  of  four 
months  or  more. 


Vitamin  D  (col.  14)  is  normally  ob- 
tained by  sheep  through  the  action  of  sun- 
light on  a  substance  present  in  the  sheep's 
skin  in  most  of  California.  If  sheep  do  not 
receive  sunlight,  lambs  may  develop 
rickets  from  a  lack  of  vitamin  D.  Under 
usual  farm  and  range  conditions  sheep 
never  lack  this  vitamin.  However,  in  past 
years  sheep  on  irrigated  pasture  during 
winter  and  spring  in  the  Oakdale  and 
Dixon  areas  have  suffered  from  rickets. 
New  Zealand  workers  have  shown  that  a 
similar  condition  there  is  due  to  antago- 
nism between  carotene  and  vitamin  D. 
When  sheep  are  covered  with  wool,  the 
sun  is  low  on  the  horizon,  and  grass  is  in 
a  period  of  lush  growth  with  carotene 
intake  at  a  high  level,  part  of  the  small 
amount  of  vitamin  D  produced  in  the 
skin,  already  marginal,  becomes  unavail- 
able to  the  animal.  Long  periods  of  foggy 
or  overcast  weather  worsen  the  condition. 
The  result  is  rickets.  Although  the  Cali- 
fornia situation  has  not  been  carefully  in- 
vestigated, the  situation  appears  similar 
in  all  respects.  New  Zealanders  overcome 
this  deficiency  by  treating  ewes  and 
lambs  with  massive  injections  of  vitamin 
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D  at  the  beginning  of  winter  or  by  feed- 
ing sun-cured  hay  over  the  winter. 

In  addition  to  the  vitamin  require- 
ments listed  in  the  tables  on  pages  26  to 
29,  the  following  vitamins  are  worth  men- 
tioning: 

The  vitamin  B  complex  is  not  be- 
lieved to  be  of  importance  in  a  sheep  diet. 
Mature  sheep  are  able  to  synthesize  vita- 
mins in  the  rumen.  Young  lambs  require 
the  B  vitamins  in  their  feed,  but  these  are 
normally  supplied  in  the  ewes'  milk. 

Vitamin  E  is  important  in  prevention 
of  muscular  dystrophy  or  white  muscle 
disease  in  suckling  lambs.  Selenium  is 
also  partly  responsible  for  this  disease. 
Lambs  suffering  from  this  disease  become 
stiff  and  unable  to  rise  to  nurse.  They  will 
eventually  die  of  starvation.  As  the  colos- 
trum milk  is  high  in  vitamin  E,  this  is 
another  reason  for  making  sure  that  the 
newborn  lamb  gets  a  good  fill  of  it.  The 
deficiency  may  also  be  prevented  by 
properly  feeding  the  ewe  so  that  her  milk 
will  provide  an  adequate  supply  of  vita- 
min E  for  the  nursing  lamb.  Treatment  of 
dystrophic  lambs  in  the  early  stages  with 
vitamin  E  and  selenium  has  been  effec- 
tive. Proprietary  products  containing  E 
and  selenium  are  also  available  for  pre- 
ventive treatment  in  problem  areas. 

COMPOSITION  OF  FEEDS 

The  average  composition  of  feeds  com- 
monly used  for  sheep  feed  in  California 
is  shown  in  the  table  on  pages  36  and  37. 
This  table,  although  it  represents  the  best 
available  information,  does  not  always  re- 
flect the  exact  analysis  of  all  feeds.  For 
example,  alfalfa  hay  may  contain  more 
than  10.6  per  cent  digestible  protein  and 
13.6  milligrams  of  carotene  per  pound; 
but  on  the  other  hand,  badly  weathered 
alfalfa  may  contain  considerably  less  than 
the  lower  values  given. 

How  to  compute  rations.  The  ex- 
amples show  how  the  tables  of  recom- 
mended allowances  and  the  feed-compo- 
sition tables  may  be  used  for  computing 


rations  for  sheep  that  are  receiving  all  of 
their  feed  in  the  form  of  harvested  rough- 
ages and  concentrates. 

SUPPLEMENTAL  FEEDING 

Because  sheep  spend  most  of  the  year  on 
range  or  pasture,  it  is  important  to  esti- 
mate the  nutrients  the  animal  is  able  to 
obtain  in  grazing  and  to  detect  any  defi- 
ciencies. To  help  you  estimate  the  prin- 
cipal nutrients,  the  table  on  pages  36  and 
37  presents  data  on  some  of  the  more  com- 
mon California  range  and  pasture  plants. 
The  nutritive  needs  of  the  flock  vary  with 
the  stage  of  reproduction  or  growth  of 
animals  in  the  flock  (see  also  the  tables 
on  pages  26  to  29). 

The  drawing  on  page  40  indicates  criti- 
cal periods  when  nutrition  and  care  are 
most  important  in  the  productivity  of  the 
ewe  flock.  The  periods  shaded  dark  are 
the  most  critical.  Flushing  for  17  days 
prior  to  breeding  promotes  fertility  and 
multiple  births.  A  high  plane  of  nutrition 
for  three  weeks  prior  to  lambing  increases 
mothering  instinct,  lamb  birth  weight 
and  lamb  energy  reserves,  and  ewe  en- 
ergy and  protein  reserves  for  milk  pro- 
duction. These  factors  are  important  for 
survival  and  subsequent  growth  of  the 
newborn  lamb.  The  dark  area  represent- 
ing one  week  after  birth  indicates  the 
necessity  of  good  rations,  shelter,  and  in- 
tensive care  in  this  period.  The  greatest 
mortality  of  lambs  occurs  at  birth  and 
during  the  first  week  thereafter. 

The  stage  of  maturity  of  pasture  plants 
is  important  in  assessing  their  value  to 
the  animal.  The  figure  on  page  41  illus- 
trates the  changes  that  occur  in  range  for- 
age with  the  progression  of  seasons.  At 
the  beginning  of  the  growing  season,  es- 
pecially when  rainfall  is  frequent  and 
heavy,  forage  plants  may  contain  as  much 
as  90  per  cent  moisture,  and  only  10  per 
cent  dry  matter.  At  that  time  it  may  not 
be  possible  for  a  sheep  to  eat  enough  of 
this  watery  feed  to  meet  its  energy  re- 
quirements. If  it  is  assumed  that  the  ewe 
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The  sheep  production  year. 


will  not  eat  more  than  20  pounds  of  this 
forage  per  day,  she  will  suffer  from  an 
energy  deficiency  (see  bottom  table  on 
page  35).  The  feed  should  be  supple- 
mented with  grain  or  hay  to  get  enough 
energy  to  care  for  her  needs. 

As  the  feed  "hardens"  (that  is,  as  the 
dry  matter  increases)  the  ewe  is  able  to 
get  her  needs  from  the  native  forage. 

Quadrants  C  and  D  in  the  figure  on 
page  41  show  the  changes  that  take  place 
in  range  forage  as  it  matures  and  dries. 
Nutritionally  important  is  the  fact  that 
the  protein,  phosphorus,  and  carotene  de- 
crease and  the  fiber  increases.  As  the 
fiber  increases,  the  digestibility  and  thus 
the  feeding  value  of  the  feed  decreases. 
Bur  clover  is  one  of  the  best  range  plants 
because  il  contains  a  high  level  of  protein 
and  phosphorus.   It   retains  a   relatively 


high  level  of  these  nutrients  when  dry 
and  mature,  in  contrast  to  most  dry  range 
plants  which  are  very  low  in  these  nutri- 
ents. The  table  on  page  41  shows  the  defi- 
ciencies a  ewe  would  be  subject  to  during 
the  summer  and  fall  months,  when  graz- 
ing on  a  range  consisting  of  annual 
grasses  such  as  soft  chess  and  fescue  that 
are  mature  and  dry.  One-half  pound  per 
day  of  43  per  cent  protein  cottonseed 
meal  will  balance  all  of  the  deficiencies 
except  that  of  carotene. 

Fortunately  the  sheep  can  store  a  large 
supply  of  vitamin  A  in  the  liver,  and  thus 
survive  reasonably  long  periods  of  vita- 
min A  or  carotene  deficiency.  However, 
sheep  that  are  on  dry  feed  for  long  pe- 
riods should  be  supplemented  with  alfalfa 
hay  of  good  quality  or  alfalfa  pellets,  that 
will  furnish  adequate  carotene.  Commer- 
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SEASONAL  EFFECTS  ON  RANGE  FORAGE 


Forage  shatters  with  wind  and 
leaches  with  rain;  very  high  in 
fiber  and  lignin;  furnishes  ener- 
gy; may  be  low  in  phosphorus; 
low  in  vitamin  A  and  protein  un- 
less clover  burrs  present.  Ani- 
mals have  high  water  need  and 
appetite  for  salt.  Supplements 
should  furnish  protein  and  per- 
haps vitamin  A  and  phosphorus. 
Protein  increases  appetite  and 
digestability  of  high-fiber  feeds. 


Seed   dispersal 


mostly    complete 


Forage  dry;  high  in  fiber;  tough 
and  hard  except  for  leaves  and 
seedheads;  usually  adequate  for 
mature  animals  as  sole  feed 
source. 
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Forage  high  in  moisture,  low  in 
dry  motter.  Animals  may  have 
difficulty  consuming  sufficient 
forage.  Supplement  used  as  en- 
ergy source. 


cially  available  products  containing  sta- 
bilized vitamin  A  can  provide  this  vita- 
min in  a  dry  form  that  can  be  mixed  with 
supplemental  feeds. 

Native  perennial  grasses  occur  only  in 
a  few,  principally  coastal  areas  of  north- 
ern California.  These,  like  the  browse 
plants  that  stay  green  through  the  sum- 


Start  of  high-quality 
green-forage    season 


Forage  has  maximum  quality, 
rich  in  all  nutrients  except  in 
areas  of  mineral  deficiency  and 
excess. 


mer  months,  are  valuable  as  a  supply  of 
protein  and  carotene  for  range  sheep.  The 
brush  must  be  low  enough  for  the  sheep 
to  reach  and  open  enough  so  that  they 
can  move  through  it  easily.  Following 
a  burn  many  brush  species  furnish  highly 
nutritious  green  sprouts.  Salt  may  be  used 
safely  to  limit  the  intake  of  supplemental 


DEFICIENCIES  OF  DRY  SUMMER'AND  FALL  RANGE 


Item 

Total 
feed 

Digestible 
protein 

Total 
digestible 
nutrients 

Calcium 

Phos- 
phorus 

Salt 

Carotene 

Recommended  daily  allowance 

Pound 

Gram 

for  a  bred  ewe  weighing  120 

3.0 
3.0 

0.13 

0.00 
0.13 

1.5 

1.42 
0.08 

3.3 
4.9 

2.6 
3.3 

10 
10 

2  0 

Annual  grasses,  soft  chess,  and 
fescue,  mature  and  dry,  provide 

2  0 

Supplement  needed 
Cottonseed  meal  (solvent 

0.5 
(10  gm) 

0.172 

0.33 

0.34 

2.5 

10 

Salt  ..                            

[41] 


feeds  as  long  as  adequate  water  is  avail- 
able and  close  by.  When  amounts  of  sup- 
plemental feeds  are  limited,  the  use  of 
salt  to  control  the  intake  insures  that 
every  sheep  gets  some  of  the  supplemental 
feed.  Unfortunately,  sheep  increase  in 
their  tolerance  to  salt  and  it  may  be  nec- 
essary to  increase  the  salt  percentages  in 
the  mix  as  the  season  progresses.  Salt 
mixes  of  up  to  13.9  per  cent  in  a  pelleted 
ration  have  been  used  to  limit  the  intake 
of  feed  by  pregnant  and  lactating  ewes 
without  obvious  ill  effect.  Ground  grains 
or  meals  are  commonly  used  with  salt 
content  of  15  to  25  per  cent. 

FREQUENCY  OF  FEEDING 

In  a  mild  climate  supplementing  growing 


ewe  lambs  once  a  week  with  a  protein 
feed  such  as  alfalfa  hay  or  one  of  the  oil 
meals  is  just  as  efficient  as  feeding  daily. 
Usually  a  week's  ration  will  last  two  to 
three  days,  allowing  less  aggressive  ani- 
mals an  opportunity  to  eat.  In  daily  feed- 
ing they  are  often  driven  away  from  the 
feed  trough  by  the  other  ewes.  When  fed 
weekly,  the  animals  do  not  run  for  the 
feed  truck  every  time  they  see  it.  More 
trials  are  necessary  to  evaluate  this  prac- 
tice for  ewes  and  lambs. 

Under  conditions  of  severe  cold,  ani- 
mals fed  a  total  ration  once  a  week  may 
suffer  more  from  exposure  because  for 
part  of  the  week  they  do  not  get  the  heat 
produced  at  the  time  of  digestion.  This 
would  not  be  true  of  rations  consumed 
more  evenly  throughout  the  week. 


CALENDAR  OF  OPERATIONS 


To  aid  novice  sheepmen  in  organizing 
their  work,  this  section  will  carry  a  group 
of  sheep  through  a  complete  yearly  cycle. 

BREEDING  SEASON 

The  date  when  rams  are  placed  with  ewes 
will  depend  upon  when  the  lambing  sea- 
son occurs.  The  gestation  period  of  the 
ewe  is  approximately  147  days,  varying 
from  142  to  152  (about  five  months) . 
Choose  the  lambing  season  after  consid- 
ering the  following: 

•  Most  importantly,  lambs  born  early 
will  be  old  enough  to  utilize  the 
spring  growth  of  natural  feed  and 
can  be  sold  as  "fats"  before  the  feed 
dries. 

•  Marketing  the  lambs  early  in  spring 
will  bring  the  higher  price  usually 
paid  before  July  1. 

•  Weather  during  lambing. 

•  Feed  available  for  lambing. 

•  Shelter  for  ewes  at  lambing  time. 

•  The  pressure  of  other  work. 

t 


The  normal  breeding  season  of  sheep 
is  autumn,  but  in  California  it  is  usually 
desirable  to  breed  ewes  in  late  spring  and 
summer.  Since  the  ewes  are  breeding  out 
of  season,  and  environmental  tempera- 
tures are  high,  the  rams  must  be  left  with 
them  for  at  least  three  months,  and  even 
then  there  may  be  some  ewes  that  will  not 
breed.  Where  early  fall  lambs  are  desired, 
it  is  especially  important  that  the  ewes 
carry  some  fine-wool  blood.  Dorset  Horn 
ewes  also  commonly  breed  early. 

Number  of  rams  needed.  Under 
range-breeding  conditions,  three  rams  are 
commonly  used  per  hundred  ewes  bred. 
Under  pasture  conditions,  one  yearling 
ram  may  settle  up  to  50  ewes.  Beyond 
two  years  of  age,  rams  are  usually  not  so 
active.  One  ram,  if  young,  vigorous,  and 
fertile,  can  settle  100  ewes  or  more.  How- 
ever, epididymitis  and  other  diseases  af- 
fecting fertility  make  it  advisable  to  use  a 
larger  proportion.  Because  rams  occa- 
sionally are  infertile,  more  than  one  ram 
per  flock  is  advised.  Ram  lambs,  if  well 
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Feeder  lamb  being  drenched  before  going  on 
irrigated  pasture. 


grown,  may  be  bred  to  as  many  as  20 
ewes. 

Care  of  ewes  before  breeding.  Usu- 
ally the  previous  crop  of  lambs  will  be 
weaned  a  few  weeks  before  the  breeding 
season.  After  the  lambs  are  removed,  hold 
the  ewes  on  dry  feed  until  a  few  days  be- 
fore turning  in  the  rams.  Ewes  should  not 
be  overly  fat  when  placed  with  rams. 

Drenching  the  ewes  to  reduce  the 
load  of  internal  parasites  should  be  done 
at  this  time.  (The  parasites  will  have  in- 
creased during  the  green-feed  season.  If 
their  number  is  reduced  by  drenching  at 
the  beginning  of  the  dry  feed  season,  the 
ewes  will  probably  not  be  reinfected  while 
on  dry  feed.) 


Dipping.  If  the  sheep  are  infested 
with  any  external  parasites,  such  as  ticks 
or  lice,  spray  or  dip  the  sheep  before 
breeding.  Various  treatments  are  avail- 
able for  control  of  these  pests.  Publica- 
tion AXT-172  "Control  of  External  Para- 
sites of  Livestock"  for  the  current  year  is 
available  from  your  county  Farm  Ad- 
visor's office.  Flushing  is  generally  be- 
lieved to  increase  the  number  of  eggs 
shed  by  the  ewe,  resulting  in  an  increased 
number  of  twins  at  lambing  time. 
Workers  at  the  U.  S.  Sheep  Experiment 
Station  at  Dubois,  Idaho,  have  shown 
that  flushing  is  of  highest  benefit  if  done 
for  17  days  preceding  the  time  rams  are 
put  with  ewes.  Flushing  for  more  than  34 
days  prior  was  a  disadvantage. 

Care  of  rams  before  breeding  sea- 
son. Buy  rams  well  in  advance.  If  pos- 
sible, they  should  be  on  the  ranch  for 
a  few  weeks  before  being  turned  in  with 
the  ewes  and  should  be  well  fed  during 
this  period.  Rams  lacking  in  condition 
may  be  fed  as  much  as  a  pound  of  grain 
per  day  for  about  a  month. 

Rams  are  subject  to  a  bacterial  infec- 
tion of  the  epididymus — a  coiled  tube, 
lying  externally  on  each  testis.  It  carries 
semen  from  the  testis  and  also  acts  as 
a  storage  area  for  semen  before  ejacula- 
tion. Such  infection,  called  epididymitis, 
greatly  reduces  fertility  of  rams,  and  may 
even  completely  sterilize  them. 


Flock  of  sheep  passed  rapidly  and  easily  through  a  spray  chute. 


Mtifi&rtiirt 


The  University  of  California  School  of 
Veterinary  Medicine  recommends  that 
all  rams  be  vaccinated  against  this  dis- 
ease initially  at  weaning  (4%  to  5 
months  of  age)  and  again  30-60  days 
later.  Where  the  initial  vaccination  is 
given  early  and  the  disease  incidence  in 
the  flock  is  high,  a  third  vaccination  may 
be  advisable.  Vaccinations  must  be  given 
by  a  veterinarian. 

Flock  rams  should  have  a  booster  shot 
annually,  given  30-60  days  prior  to 
breeding. 

When  purchasing  rams,  buy  only  from 
breeders  who  follow  such  a  vaccination 
program. 

If  the  rams  are  carrying  much  wool, 
shear  them  before  turning  them  in  with 
the  ewes.  Some  sheepmen  shear  only  the 
belly  and  scrotum  before  the  breeding 
season. 

Care  of  rams  during  breeding  sea- 
son. Active  rams  running  with  a  large 
number  of  ewes  over  a  long  period  will 
lose  condition.  One  way  to  insure  that 
they  are  well  cared  for  is  to  turn  the  rams 
in  with  ewes  only  at  night,  separate  them 
in  the  morning,  and  keep  them  in  a  corral 
on  a  good  feed  of  hay  and  grain  during 
the  day.  This  system  is  only  practical 
where  the  sheep  can  be  brought  to  a 
sorting  corral  every  night  and  morning. 

Another  practice,  more  applicable  to 
most  sheep  ranches,  is  to  turn  in  only  half 
the  rams  at  one  time.  After  a  week  or  two 
these  rams  can  be  removed,  rested,  and 
fed  well  while  the  other  half  of  the  rams 
are  in  with  the  ewes.  By  rotating  the 
rams  it  is  possible  to  keep  fresh,  well- 
conditioned  rams  in  with  the  ewes  during 
the  entire  breeding  season. 

Check  f  ertility  of  the  ram.  In  pure- 
bred flocks  and  in  one-ram  flocks,  it  is 
essential  that  the  ram  used  be  fertile; 
otherwise  a  complete  lamb-crop  failure 
may  result.  The  most  common  method  of 
checking  on  the  fertility  of  the  ram  is  to 
use  a  ewe-marking  harness  or  paint  the 
brisket  of  the  ram  with  a  solution  of 
paint  pigment  in  a  non-drying  oil.  Then 


when  the  ram  breeds  the  ewe,  he  will 
leave  a  colored  mark  on  her  rump.  The 
color  of  the  paint  (or  of  the  crayon  in 
the  ewe-marking  harness)  should  be 
changed  every  15  days.  Start  with  a 
light-colored  paint  or  crayon  and  change 
to  darker  colors  as  the  breeding  season 
progresses. 

If  all  or  most  of  the  ewes  that  are 
marked  during  the  first  period  are 
marked  again  during  the  second  period, 
it  means  that  the  ewes  were  not  settled 
at  the  first  mating;  this  throws  the  fer- 
tility of  the  ram  in  doubt.  Even  with 
highly  fertile  rams  a  few  ewes  may  re- 
turn to  service ;  but  if  a  large  proportion 
have  not  conceived,  the  ram  should  be 
replaced. 

If  facilities  are  available,  some  sterile 
rams  may  be  detected  early  by  examin- 
ing the  semen  under  a  miscroscope. 
After  the  ram  is  bred  to  a  ewe,  tip  the 
ewe  up  on  her  tail  and,  using  a  small, 
smooth  spatula,  take  a  drop  or  two  of  the 
semen  from  the  vagina  and  place  it  on  a 
slide.  Examine  the  slide  immediately 
under  a  microscope.  There  should  be 
large  numbers  of  active,  normally  shaped 
sperm. 

Artificial  insemination.  Although 
the  techniques  of  practicing  artificial  in- 
semination in  sheep  have  been  carefully 
developed,  the  amount  of  labor  necessary 
makes  it  impractical  under  farm  or  ranch 
conditions.  One  of  the  major  problems  is 
that  heat  can  be  detected  in  the  ewe  only 
by  a  ram.  In  addition,  ram  semen  has 
not  yet  been  frozen  without  serious  loss 
of  viability.  Thus  only  fresh  semen  is 
recommended  for  insemination. 

Breeding  During  Hot  Weather 

Various  experiment  stations  have  found 
that  hot  weather  is  linked  to  lowered  fer- 
tility of  both  the  ram  and  the  ewe.  The 
Kentucky  station  has  determined  that 
semen  quality  and  early  embryo  survival 
will  suffer  when  temperatures  reach  90°F 
or  more. 

Many  fertilized  eggs  in  the  ewe  degen- 
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erate  during  the  early  stages  of  cell  divi- 
sion within  a  very  few  days  of  fertiliza- 
tion. The  result  is  loss  or  resorption  of 
the  embryo  after  which  the  ewe  starts  her 
reproductive  cycle  again,  coming  into 
heat  at  a  later  date.  This  may  reoccur  sev- 
eral times  in  a  portion  of  the  flock  and 
thus  prolong  the  lambing  season.  This 
situation  is  typical  of  California's  hot  val- 
leys where  ewes  bred  during  May,  June, 
July,  and  August  tend  to  lamb  from  Octo- 
ber to  February.  Observation  indicates 
that  no  such  spread  in  lambing  date  exists 
where  ewes  are  bred  in  the  fall,  in  coastal 
areas,  or  high  in  the  mountains. 

To  minimize  the  effects  of  heat  on 
breeding,  you  may: 

•  Move  your  ewes  to  coastal  areas  or 
high  in  mountains  for  breeding 
where  possible. 

•  Save  cooler,  better  shaded  fields  or 
range  areas  for  breeding  time. 

•  Keep  rams  in  cool  shade,  along 
waterways  or  in  a  well  ventilated 
barn  in  the  daytime  and  return  them 
to  the  ewes  to  breed  at  night. 

•  Keep  both  ewes  and  rams  in  cool 
quarters  and  turn  them  out  to  graze 
at  night. 

•  Shear  rams  two  to  three  weeks  be- 
fore breeding. 

Breeding  ewe  lambs 

The  common  practice  is  to  breed  ewes 
for  the  first  time  when  they  are  18  to  19 
months  old,  so  they  give  birth  to  their 
first  lamb  when  they  are  approximately 
two  years  of  age.  Under  this  system  the 
only  return  received  from  the  ewe  dur- 
ing her  first  year  is  her  wool  clip. 

Where  a  good  feed  supply  is  available 
for  the  ewe  lambs,  they  can  be  bred  at 
nine  to  eleven  months  of  age,  so  they 
lamb  when  they  are  14  to  16  months  old. 
For  example,  a  ewe  lamb  born  in  No- 
vember, 1966,  might  be  bred  in  August, 
September,  or  October,  1967,  to  lamb  in 
January,  February,  or  March,  1968.  Size 
is  a  better  criterion  than  age  in  deciding 


when  to  breed  a  ewe  lamb.  She  should 
weigh  at  least  80  pounds  when  bred, 
preferably  90.  These  lambs  should  be 
well  fed  continuously  to  insure  steady 
growth  during  pregnancy.  As  lactation 
is  a  more  severe  drain  on  the  ewe  than 
is  pregnancy,  the  yearling  ewes  should  be 
kept  on  excellent  feed  while  nursing  the 
lambs.  If  good  pasture  is  not  available, 
the  ewes  should  receive  a  grain  supple- 
ment. 

The  lambs  produced  by  these  young 
ewes  should  be  weaned  young — usually 
by  three  months — to  allow  the  ewe  to  re- 
gain condition  for  the  following  breeding 
season.  That  is,  in  the  above  example, 
lambs  should  all  be  weaned  by  June  15, 
1968,  so  that  the  ewes  can  be  rebred,  to 
lamb  early  in  the  season  when  they  are 
two  years  of  age. 

This  practice  of  breeding  ewe  lambs  is 
fairly  popular  in  sections  of  California 
where  a  good  supply  of  summer  feed  is 
available,  particularly  in  irrigated-pas- 
ture  areas.  Records  kept  by  the  Extension 
Service  of  cooperatve  tests  with  sheep- 
men having  more  than  13,000  ewes  indi- 
cate that  using  this  system  of  breeding  a 
lamb  crop  of  from  60  to  85  per  cent  has 
been  obtained  and  the  average  return  per 
ewe  bred  was  $  16.60.  This  practice  is 
not  recommended  to  sheepmen  who  do 
not  have  a  plentiful  supply  of  feed  for  the 
ewes  during  the  entire  season.  Extra  care 
and  attention  are  necessary  in  lambing 
such  ewes. 

HORMONES  TO 
INFLUENCE  BREEDING 

Much  research  in  this  country  and 
abroad  has  investigated  the  use  of  hor- 
mones to  bring  ewes  into  heat  during  the 
period  when  they  are  not  normally  cy- 
cling, to  promote  a  fertile  heat  cycle 
during  lactation,  to  synchronize  flocks  as 
to  heat  cycle,  and  to  increase  the  inci- 
dence of  multiple  births. 

Results  to  date  recently  have  been  sum- 
marized by  Leon  Bush  of  South  Dakota, 
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providing  the  basis  for  part  of  the  suc- 
ceeding discussion. 

A  gonadotrophin  called  PMS,  which 
is  an  extract  of  pregnant  mare  serum, 
will  induce  ovulation  in  ewes  not  in  their 
normal  cycling  season.  This  ovulation 
frequently  is  not  accompanied  by  heat. 
Progesterone  administered  prior  to  the 
PMS  will  produce  heat  and  ovulation 
Fertility  at  the  induced  heat  period  in 
most  though  not  all  studies  has  been  low 
(about  33  per  cent),  especially  during 
the  middle  of  the  period  when  ewes  are 
normally  not  cycling. 

From  60  to  90  per  cent  of  ewes  in  lac- 
tation have  been  synchronized  in  heat 
cycles  by  feeding  progestins.  The  heat 
cycle  occurs  within  four  days  following 
cessation  of  progestin  feeding.  In  some 
trials  none  of  the  ewes  conceived,  in 
others  the  conception  rate  was  low  (28 
per  cent) . 

Ewes  lambing  in  the  fall  may  be  bred 
while  lactating,  and  most  of  these  can  be 
expected  to  conceive  within  30  to  45 
days  after  lambing.  Fall  is  the  normal 
and  most  fertile  breeding  period  for 
sheep. 

During  the  normal  breeding  season 
with  nonlactating  ewes,  synchronization 
of  heat  with  normal  fertility  is  very 
promising.  About  85  to  100  per  cent  of 
the  ewes  can  be  synchronized  and  exhibit 
heat  within  two  to  three  days  following  a 
daily  feeding  of  progestins  for  a  period 
of  16  days.  Conception  rate  is  about  nor- 
mal (60  to  70  per  cent) .  Ewes  not  show- 
ing heat  or  not  conceiving  may  return  to 
a  synchronized  estrus  in  16  to  18  days. 
Some  experiments  report  better  than  85 
per  cent  conception  for  the  two  heat  pe- 
riods, but  other  trials  have  been  less  prom- 
ising. Lambing  will  be  bunched  to  a  cer- 
tain extent.  Length  of  gestation  may  vary 
a  week  or  more.  Although  ewes  are  bred 
in  a  two-  or  three-day  period,  lambing 
may  vary  a  week  or  ten  days,  with  most 
ewes  lambing  in  a  four  or  five  day  period. 

The  n-'-  of  PMS  to  increase  ovulations 
prr  ewe  so  as  to  got  an  increased  lamb 


crop  is  under  study.  Current  trials  show 
varying  results  indicating  poor  control 
of  number  of  eggs  produced.  Many  ewes 
are  having  a  large  number,  and  thus  too 
many  fetuses  may  occur.  Future  work 
on  this  subject  may  prove  more  produc- 
tive. 

A  principal  advantage  of  synchroniza- 
tion is  to  allow  more  practical  use  of  arti- 
ficial insemination.  Artificial  insemina- 
tion used  on  synchronized  ewes  thus  far 
has  not  been  completely  satisfactory.  Nat- 
ural service  has  resulted  in  a  much 
higher  conception  rate. 

Thus  far  the  Food  and  Drug  Adminis- 
tration has  given  clearance  for  commer- 
cial use  of  two  hormone  products  used  to 
control  breeding.  The  first  is  Repromix®, 
used  as  a  feed  additive  for  a  period  of 
time  to  keep  ewes  out  of  heat.  With- 
drawal of  the  additive  promotes  syn- 
chronization of  heat  cycling  in  the  ewes. 
The  second  product,  Cronolone®,  is  ad- 
ministered in  small  sponge  pessaries 
which  are  inserted  into  the  ewes'  vaginas. 
After  12  days,  withdrawal  of  the  sponge 
allows  ewes  to  start  cycling  in  a  syn- 
chronized manner.  Thus  far,  the  effi- 
ciency of  these  products  varies  widely 
among  flocks  and  areas.  If  you  are  con- 
sidering these  products,  get  local  infor- 
mation from  your  Farm  Advisor.  Much 
research  is  in  progress  in  this  field.  Con- 
trol of  heat  to  allow  breeding  of  animals 
at  will  has  far  reaching  importance  to  the 
livestock  industry. 

In  the  meantime,  and  until  efficient 
control  of  heat  has  been  accomplished, 
producers  breeding  for  early  lambs  are 
advised  to  use  breeds  noted  for  an  ex- 
tended breeding  season,  such  as  the  Ram- 
bouillet  and  Dorset  Horn.  Where  pro- 
ducers raise  their  own  replacements,  se- 
lection of  these  from  among  early  born 
ewe  lambs  is  recommended. 

THREE  LAMB  CROPS 
IN  TWO  YEARS 

In  an  attempt  to  increase  the  profits  of 
sheep  production,  producers  are  trying  to 
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rear  more  lambs  per  year.  To  get  two 
lamb  crops  in  one  year  does  not  appear 
to  be  feasible  with  existing  strains  of 
U.  S.  sheep.  Most  ewes  do  not  show  a 
heat  cycle  and  ovulation  for  the  first  two 
months  of  lactation.  It  is  also  not  practi- 
cal to  wean  lambs  at  30  days  of  age  or 
less.  Ewes  that  will  breed  during  lacta- 
tion tend  to  breed  about  three  months 
following  birth  of  the  lamb. 

It  does  appear  possible,  however,  to 
breed  sheep  so  they  will  produce  three 
lamb  crops  in  two  years.  This  may  be  ac- 
complished in  one  of  two  ways.  The  fol- 
lowing schedules  are  examples. 


Breed 
May, 

year  one 
January, 

year  two 
September, 

year  two 


September, 
year  one 

June, 
year  two 


SCHEME  I 

Lamb 
October, 

year  one 
June, 

year  two 
February, 

year  three 

SCHEME  II 

for  aged  ewes 
February, 

year  two 
November, 

year  two 


Wean 
January  1-7, 

year  two 
Sept.  1-7, 

year  two 
May  1-7, 

year  three 


May  1-7, 
year  two 

February, 
year  three 


After  weaning  in  February  of  year 
three  the  aged  ewes  can  be  sold  for  mut- 
ton. 

Probably  the  most  practical  of  the 
multiple  lambing  schedules  possible  are 
those  of  the  type  shown  in  Scheme  II. 
This  allows  the  ewes  to  be  sold  for  slaugh- 
ter at  the  time  of  year  (February)  when 
ewe  prices  are  relatively  high.  With  plen- 
tiful feed  supplies  the  lactating  period 
can  be  extended  for  old  ewes  and  they 
can  go  to  slaughter  later.  With  young 
ewes  the  animals  would  not  be  sold  but 
rebred  under  a  continual  system  as  in 
Scheme  I. 

In  Scheme  I  the  most  fertile  lambing — 
the  highest  rate  of  twinning — would  re- 
sult  from   breeding   during  September. 


The  scheme  allows  five  months  for  ges- 
tation, and  at  least  two  months  and  up  to 
three  months  betwen  lambing  and  wean- 
ing. Actually,  34  days  should  be  allowed 
for  breeding  so  as  to  encompass  two  heat 
cycles  (averaging  17  days  each). 

Sheep  producers  may  be  doubtful  of 
the  practice  of  weaning  lambs  at  two 
months  of  age.  Much  research  has  been 
conducted  on  early  weaning  of  lambs. 
The  trials  indicate  that  where  early 
weaned  lambs  are  at  least  60  days  of  age, 
weigh  50  pounds  or  more,  and  are  con- 
suming at  least  %  pound  of  creep  feed 
daily,  no  significant  difference  in  gain 
can  be  measured  between  weaned  and 
unweaned  lambs. 

Early  weaned  lambs  may  be  fed  in 
drylot  or  on  pasture  with  the  preweaning 
creep  ration  fed  for  consumption  at  will. 
Such  lambs  not  following  their  mothers 
have  much  lower  numbers  of  internal 
parasites,  even  when  pastured,  than 
lambs  on  ewes. 

Disadvantages  of  Scheme  I 

•  More  annual  labor. 

•  Some  of  the  lambings  occur  during 
less  favorable  climate  periods  of  the 
year. 

•  Some  of  the  breeding  periods  occur 
at  periods  when  ewes  tend  to  be  less 
fertile  and  are  cycling  less.  Rams 
tend  to  be  less  fertile  in  early  spring. 

•  Early  weaning  will  require  the  feed- 
ing of  larger  amounts  of  concen- 
trates than  with  the  usual  manage- 
ment. 

These  disadvantages  may  be  mini- 
mized by  providing  shelter  against  rain 
and  cold  or  moving  to  cooler  areas  for 
lambing  in  periods  of  high  temperature. 
Cool  devices  can  be  used  under  shed  con- 
ditions for  lambing  or  growing  stages. 

Rambouillet  or  Dorset  Horn  ewes,  be- 
cause of  their  long  heat  season,  can  be 
adapted  to  such  a  scheme  more  easily 
than  other  U.  S.  breeds. 
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You  may  save  ewe  and  ram  lambs  as 
replacements  from  among  those  ewes 
breeding  most  consistently  during  May; 
this  will  increase  total  lamb  crop  in  sub- 
sequent years. 

Advantages  of  Scheme  I : 

•  Opportunity  for  a  substantial  in- 
crease in  number  of  lambs  raised. 

•  Early  weaning  will  allow  more 
breeding  ewes  to  be  kept,  because 
you  need  not  keep  ewes  on  high-qual- 
ity feed  when  they  are  not  nursing 
lambs. 

Relatively  little  is  known  about  the 
practical  application  of  such  schemes. 
They  are  tried  out  by  sheep  operators 
in  other  states.  A  recent  survey  of  66 
Ohio  producers  found  that  28  operators 
were  conducting  a  multiple  lambing  sys- 
tem aimed  at  three  lamb  crops  in  two 
years.  The  average  flock  size  was  77 
head.  The  breeding  schedule  most  fre- 
quently followed  was  August-September 
and  April-May  on  one  year  and  Octo- 
ber—November-December the  second 
year,  returning  to  twice  a  year  breeding 
on  the  third  year.  The  study  recommends 
that  the  mating  season  be  restricted  to 
three  heat  cycles  or  approximately  60 
days.  The  numbers  of  lambs  produced 
by  ewes  at  the  different  matings  were  not 
given,  but  the  study  concludes  that  lamb- 
ing three  times  in  two  years  offers  the  po- 
tential of  a  40  to  50  per  cent  increase  in 
lamb  production. 

Any  California  sheep  producer  who 
wishes  to  try  a  multiple  lambing  system 
should  contact  his  county  livestock  Farm 
Advisor.  The  Agricultural  Extenson  Serv- 
ice would  welcome  the  opportunity  to 
gather  more  information  on  these  pro- 
cedures. 

SHEARING,  BRANDING, 
AND  HOOF  TRIMMING 

Shear  in  ilic  Bpring,  late  enough  to  mini- 
mize danger  pf  a  cold  storm.  In  California 
this  period  will  vary  from  February  in 


the  extreme  south  to  July  in  the  moun- 
tain areas. 

Shearing  is  generally  done  by  profes- 
sional shearers,  who  furnish  their  own 
tools  and  power  supply.  Usually  the  sheep 
owner  must  provide  facilities  for  penning 
the  sheep,  as  well  as  a  shearing  floor  and 
a  sacking  stand  for  the  wool;  but  some 
crews  will  also  provide  the  pens. 

Tie  the  fleeces  carefully  with  paper 
twine  and  pack  them  in  regular  wool 
bags,  which  will  hold  20  to  40  fleeces  with 
a  weight  of  250  to  350  pounds.  Tags  (see 
p.  51,  black  wool,  and  buck  wool  should 
be  sacked  separately  from  the  ewe  fleeces. 
Keep  dung  locks  out  of  the  wool  bag. 

Sheep,  other  than  ewes  nursing  lambs, 
should  be  kept  off  feed  for  a  few  hours 
before  shearing.  Sheep  full  of  lush  feed 
are  hard  to  shear,  and  this  may  result  in 
some  losses. 

Summer  shearing.  In  most  of  Cali- 
fornia the  usual  time  for  shearing  is 
March  or  April.  Some  sheepmen,  particu- 
larly in  Yolo,  Solano,  and  Sonoma  coun- 
ties, shear  again  in  late  summer  or  early 
fall.  This  shearing  must  be  done  before 
the  nights  become  too  cold  in  the  fall,  or 
you  take  the  chance  that  your  sheep  may 
get  pneumonia. 

Experimental  results  show  that  the  ac- 
tual weight  of  clean  wool  produced  in 
twelve  months  varies  little  between  once- 
a-year  and  twice-a-year  shearing. 

Disadvantages  of 
summer  shearing 

•  Increased  cost.  Shearing  costs  will  be 
doubled  because  the  price  per  head 
for  each  shearing  is  the  same 
whether  the  ewes  are  shorn  once  or 
twice  a  year. 

•  The  length  of  staple  of  the  wool  is  re- 
duced. The  fall  clip  having  been 
grown  for  only  four  to  five  months 
will  be  too  short  to  comb  and  will 
sell  for  a  reduced  price.  The  spring 
clip  grown  for  seven  to  eight  months 
will  also  sell  for  less  per  pound  than 
a  12-month  clip. 


[48] 


Most  California  sheep  are  shorn  in  movable  shearing  plants  consisting  of  temporary  pens.  Small 
electric  motors  run  by  a  generator  are  used  to  power  the  hand  pieces  while  a  temporary  canvas 
shelter  furnishes  shade.  Man  provides  the  power  for  trampling  wool. 


In  modern  shearing  plants  the  electric  shearing  equipment  is  housed  permanently  in  movable 
trailers.  The  sheep  are  passed  directly  through  an  alleyway  running  through  the  trailer.  The 
wool  is  bagged  by  a  hydraulic  packing  device. 
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Advantages  of  summer 
shearing 

•  Ewes  that  are  shorn  will  thrive  bet- 
ter through  the  winter. 

•  Fewer  ewes  are  lost  from  getting 
down  on  their  backs  and  being  un- 
able to  get  up.  A  ewe  with  a  long 
fleece  is  forced  when  wet  to  carry 
considerable  additional  weight. 

•  Less  trouble  with  fly  strike.  The  ewe 
that  has  been  summer-shorn  is  less 
likely  to  get  dirty  around  the  rear 
quarters.  If  ewes  are  not  summer- 
shorn,  they  should  be  tagged  before 
lambing. 

•  The  spring  clip  will  be  cleaner. 
Through  late  spring  and  summer 
sheep  will  pick  up  bur  clover,  foxtail, 
and  other  weed  seeds  that  cling  to 
the  wool.  These  seeds  irritate  the 
skin  and  cause  discomfort  to  the 
sheep.  Summer  shearing  removes 
these  seeds,  relieves  the  sheep  of  irri- 
tation, and  results  in  a  spring  clip 
free  of  seed  defect. 

•  The  heat  load  of  the  ewes  is  relieved. 
By  summer  shearing  in  early  August, 
discomfort  from  high  temperatures 
is  reduced.  Some  sheepmen  believe 
that  ewes  breed  better  after  the  wool 
is  removed,  if  plenty  of  nutritious 
forage  is  available.  More  energy  is 
expended  to  keep  warm  at  night  and 
cool  during  the  day. 

Branding.  Sheep  are  commonly 
branded  with  the  owner's  brand.  Such  a 
brand  is  essential  for  separating  sheep,  in 
case  of  a  mixup  with  others.  Only  brand- 
ing fluid  that  will  scour  out  of  the  wood 
should  be  used.  Commercially,  wool  is 
scoured  in  an  aqueous  solution.  Branding 
fluids  which  are  lanolin-base  emulsions 
are  known  to  be  scourable.  The  brand 
may  be  carved  out  of  wood  or  made  of 
heavy  wire  or  metal  that  will  hold  its 
shape.  It  should  be  not  over  6  inches  in 
diameter.  Larger  brands  will  become  so 
large  as  l<>  prove  unreadable  as  the  wool 


Careful  trimming  is  necessary  to  cure  foot  in- 
fections such  as  the  foot  rot  shown  in  this 
picture. 

grows.  The  brand  should  be  placed  on 
the  back  of  the  sheep  so  that  it  is  easily 
seen  by  the  operator  of  a  parting  gate 
in  a  chute. 

Hoof  trimming.  Unless  sheep  are 
traveling  over  rocky  and  gravelly  terrain, 
the  feet  should  be  trimmed  at  least  once 
each  year.  If  the  feet  are  not  trimmed 
the  toes  grow  very  long  and  the  wall  of 
the  hoof  turns  in,  producing  deformed 
feet.  Such  untrimmed  feet  may  produce 
lameness  and  even  permanent  weakness 
and  crooked  legs  and  pasterns.  Neglected 
feet  often  break  unevenly  and  are  sub- 
ject to  foot  rot  and  foot  abscess.  A  good 
practice  is  to  trim  the  feet  of  all  sheep 
every  fall.  The  hoofs  will  be  softer  after 
the  ground  is  damp  following  the  first 
fall  rains. 

CARE  OF  EWES  FROM 
BREEDING  TO  LAMBING 

After  the  ewes  are  bred,  they  are  usually 
put  on  whatever  pasture  is  available. 
Grain  stubble  and  other  crop  aftermath 
are  suitable  feeds.  If  ewes  are  kept  con- 
tinually on  irrigated  pasture  they  may 
become  overly  fat.  On  the  other  hand, 
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Ewe  that  has  been  tagged  about  the  rear  and  has  had  wool  shorn  from  the  udder  to  promote 
cleanliness  at  lambing  and  enable  the  lamb  to  nurse  more  easily. 


those  pastured  on  native  ranges  may  be- 
come too  thin.  In  general,  pregnant  ewes 
should  not  be  allowed  to  lose  weight  but 
should  gain  enough  to  be  in  good  con- 
dition at  lambing  time. 

Beginners  may  be  misled  about  the 
condition  of  ewes  at  this  time  of  year,  be- 
cause as  the  wool  grows  longer  they  ap- 
pear to  be  gaining  weight.  Their  actual 
condition  can  be  readily  determined  by 
catching  a  few  animals  and  feeling 
through  the  wool  along  the  back  and  ribs 
to  determine  the  fat  covering. 

Handle  pregnant  ewes,  especially  those 
three  months  or  more  along,  as  easily  as 
possible  in  all  respects  to  avoid  miscar- 
riages. Passing  the  band  over  ditches, 
through  gates,  or  working  them  in  chutes 
are  operations  which  must  be  performed 
with  a  minimum  of  crowding  and  run- 
ning. Savage,  or  fast-working  dogs  are 
always  bad  but  here  can  cause  havoc. 
On  the  other  hand,  allow  the  ewes  plenty 
of  exercise  and  let  them  range  consider- 
ably in  feeding.  This  insures  that  they  be 
strong  at  lambing  time. 

Tagging  ewes 

About  one  month  before  lambing,  the 
ewes  should  be  tagged  and  flanked,  and 
the  wool  sheared  from  around  the  eyes 
of  any  animal  that  may  be  "wool  blind." 
Tagging  consists   of  shearing  the  wool 


from  the  rear  of  the  udder  and  between 
the  teats  as  well  as  around  the  anus  and 
vulva.  Flanking  consists  of  shearing  the 
wool  from  the  front  edge  of  the  hind  legs 
and  for  a  short  distance  along  the  flanks 
and  in  front  of  the  udder  and  teats.  This 
insures  prompt  cleaning  off  of  the  ewe 
after  lambing  and  allows  the  lamb  to 
find  the  teats  more  easily  for  nursing.  It 
also  gets  rid  of  any  burs  or  spines  in  the 
wool  which  rub  or  scratch  the  udder 
when  it  becomes  distended  with  milk. 
These  operations  are  particularly  impor- 
tant in  longer-wooled  breeds  but  recom- 
mended for  any  sheep. 

Feed  well  for  health 

At  least  two  weeks  before  lambing  place 
the  ewes  on  lush  green  pasture  if  at  all 
economically  feasible;  this  will  insure  a 
heavy  milk  flow  at  lambing  time  and  also 
appears  to  increase  the  degree  of  mother 
love  shown  for  the  lamb  at  birth.  At  any 
rate,  heavy  ewes  should  have  the  best 
feed  you  can  give  them — their  bodies  are 
under  the  double  strain  of  providing  for 
the  lamb  as  well  as  for  themselves.  Where 
bloat  is  a  problem,  ewes  in  late  preg- 
nancy are  particularly  subject  to  it  pos- 
sibly because  there  is  not  much  room  in 
the  abdomen  for  stomach  expansion  or 
merely  because  they  have  a  greater  appe- 
tite at  this  stage  of  pregnancy. 
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Lambing  paralysis 

Heavy  ewes  (those  in  late  pregnancy) 
are  subject  to  lambing  paralysis  (also 
called  pregnancy  toxemia,  twinning  dis- 
ease, or  parturient  paralysis),  especially 
if  they  are  on  poor  bulky  feed  and  kept 
confined  too  much.  This  disease  is  not 
found  in  well-fed  range  ewes.  Give  plenty 
of  sufficient  exercise  even  if  the  animals 
have  to  be  driven  out  of  the  barn  or  cor- 
ral and  down  the  road.  The  affected  ani- 
mals become  blind,  appear  stupid,  and 
tremble.  Often  the  sick  ewes  are  those 
carrying  twins.  If  the  disease  is  not  ad- 
vanced too  far,  the  animals  will  recover  if 
drenched  or  bottled  with  water  and  mo- 
lasses. The  remainder  of  the  band  may 
also  be  fed  molasses  or  grain  to  avoid 
lambing  paralysis  because  the  disease  is 
correlated  with  a  low  carbohydrate  diet. 

Sorting  the  ewes  before 

lambing 

Before  lambing  many  sheepmen  "bag 
out"  the  heaviest  ewes  (separating  those 
that  have  the  largest  udders)  and  keep 
them  in  a  separate  bunch  so  that  they 
may  have  more  care  and  shelter.  This  is 
particularly  important  in  shed  lambing 
because  later-lambing  ewes  are  more 
active  and  tend  to  crowd  the  heavier  ewes 
and  knock  them  about.  Usually  it  is  wise, 
if  the  ewes  are  to  be  corralled  or  put  in 
the  barn  for  lambing,  to  remove  all  bells 
from  the  ewes  to  minimize  noise  and  dis- 
turbance in  the  band. 

Lambing  the  ewes 

Lambing  is  a  term  referring  to  the  car- 
ing for  the  ewes  at  lambing  time  as  well 
as  to  the  act  of  giving  birth  by  the  ewe.  A 
lamber  is  a  man  who  has  had  the  special- 
ized knowledge  and  experience  enabling 
him  to  properly  care  for  the  ewes  at  this 
timn.  If  you  have  a  sufficiently  large  band 
of  ewes  that  is  going  to  lamb  soon  and 
you  lack  experience  in  lambing  it  will 
pay    to    hire    a    good    lamber.    A    good 


lamber's  wages  are  much  higher  than 
those  of  an  ordinary  herder,  because  the 
work  is  harder,  the  hours  longer,  and 
more  specialized  knowledge  is  required. 
Yet,  a  good  man  can  more  than  pay  for 
his  monthly  wages  in  a  few  days.  Many 
herders  are  fair  or  good  at  lambing,  and 
many  are  unsuitable. 

The  equipment  needed  for  lambing 
consists  of  a  sheep  hook,  a  small  pair  of 
blunt-pointed  scissors,  a  pair  of  sheep 
shears,  at  least  100  feet  of  %  inch  cotton 
or  hemp  rope,  a  good  pocket  knife, 
bottles  and  nipples,  canned  milk  if  a 
milking  goat  or  cow  is  not  available, 
iodine,  sheep  dip  or  creoline,  and  some 
blowfly  repellent  such  as  Pinetrel,  Smear 
62  or  K.R.S.,  as  well  as  any  additional 
veterinary  supplies  such  as  penicillin  or 
sulfa  tablets  if  these  are  to  be  used.  Your 
local  veterinarian  can  recommend  and 
furnish  such  remedies. 

Lambing  is  done  either  on  the  open 
range,  in  a  shed  or  corral,  or  in  pastures. 
The  location  depends  on  the  climate  and 
your  area.  The  location  of  the  lambing 
grounds,  their  arrangement,  and  the 
weather  also  dictate  to  a  large  extent  how 
much  the  average  ewe  must  be  handled 
or  disturbed  while  lambing. 

Open  Range  Lambing 

Lambing  on  the  unfenced  open  range  is 
usually  done  by  the  drift  or  loose  lamb- 
ing method:  The  ewes  in  the  lambing  or 
"drop"  band  feed  slowly,  attended  by  a 
herder.  As  indvidual  ewes  stop  to  lamb 
they  are  left  behind  undisturbed  for  an 
hour  or  more.  In  the  evening  these  ewes 
are  collected  in  bunches,  usually  by  an- 
other man,  in  the  back  path  of  the  band. 
He  checks  to  see  that  the  lambs  have 
nursed,  then  leaves  them  alone  overnight. 
In  areas  where  coyotes  are  around  he 
usually  leaves  a  burning  lantern  near 
each  little  bunch  or  he  may  light  small 
brush  fires  to  keep  the  coyotes  away.  This 
is  usually  but  not  always  successful.  In 
the  morning  he  repeats  his  performance 
with  the  new  lambs  of  the  day  before  and 
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puts  three  or  four  of  the  small  bunches 
together  from  the  preceding  day's  drop. 
After  another  day  or  two  each  of  these 
bunches  may  number  100.  They  are  left 
separate  for  about  one  week,  and  one 
herder  checks  on  one  or  two  of  these 
bunches.  After  this  they  are  bunched  still 
more,  and  finally  bands  of  500  ewes  and 
their  lambs  are  formed  at  not  less  than 
ten  days  and  usually  two  weeks  of  age. 
This  method  requires  several  men.  Some- 
times as  many  as  six  men  are  in  one 
lambing  camp.  As  bands  of  250  and  then 
500  ewes  and  lambs  are  formed,  a  man 
will  take  charge  of  each  of  them  as  his 
personal  band  to  herd  for  the  season.  In 
the  case  of  large  sheep  owners,  other 
bands  of  later-lambing  ewes  are  added  to 
the  drop  band  from  time  to  time  so  that 
lambing  continues  until  all  have  dropped 
lambs.  This  method  of  lambing  gives 
minimum  disturbance  of  ewes  and  young 
lambs  and,  given  adequate  predator  con- 
trol, plenty  of  green  pasture  and  water, 
results  in  raising  a  large  percentage  of 
the  lambs  dropped. 

Pasture  lambing  plan 

Lambing  in  fenced  pastures  is  most 
easily  accomplished  by  this  same  general 
method.  Less  labor  is  required  because 
the  ewes  are  fenced  in.  A  larger  percent- 
age of  lambs  can  be  saved  in  fenced 
pastures  than  on  the  range  because  any 
ewes  having  trouble  lambing  are  more 
easily  caught  and  helped.  Also,  those  hav- 
ing dead  lambs  can  be  brought  in  and 
given  a  live  lamb  to  rear.  The  ewes  may 
be  moved  from  one  pasture  to  another 
once  per  day,  usually  in  the  mornings  if 
they  are  lambing  slowly — perhaps  15  in 
24  hours — or  twice  daily  if  they  are 
lambing  very  heavily.  One  thousand  ewes 
during  their  heaviest  lambing  period  will 
not  usually  exceed  60  ewes  lambing  in 
24  hours,  and  this  will  occur  only  for 
one  or  two  days.  As  the  ewes  are  moved 
from  pasture  to  pasture  they  are  drifted 
slowly  along,  allowing  the  ewes  with 
lambs  to  fall  back  and  remain  in  the 


Twin  hobble  as  described  in  the  text. 

vacated  pasture  for  24  hours  without 
more  disturbance  than  is  necessary. 

Keep  twins  together 

It  is  usually  wise  to  go  through  the  band 
before  it  is  moved  and  mark  sets  of  twins 
with  soft  chalk  on  the  back  so  that  they 
may  be  easily  recognized  if  they  become 
separated.  Hobbles  may  also  be  used 
where  the  ground  is  not  too  uneven  or 
weedy  so  that  hobbled  twins  will  not  be 
entangled.  Twin  hobbles  should  not  be 
more  than  8  inches  long.  They  can  be 
made  from  %  inch,  fairly  stiff  rope 
knotted  at  each  end  with  small  soft 
leather  cuffs  such  as  can  be  made  from 
buckskin  or  bits  of  old  shoe  tongue. 
These  cuffs  hold  one  foot  of  each  lamb 
and,  because  they  may  turn  on  the  rope, 
act  as  swivels  so  that  the  rope  will  not 
twist.  The  right  front  foot  of  one  lamb  is 
placed  in  one  cuff  and  the  left  front  foot 
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of  the  other  lamb  in  the  second  cuff. 
Lambs  pull  away  from  each  other  at  first 
but  quickly  learn  to  walk  and  even  run 
in  these  hobbles. 

The  hobbles  may  be  removed  when 
lambs  are  three  days  old.  These  are  the 
only  hobbles  that  can  be  recommended; 
others  made  of  knotted  string,  rope  and 
other  materials,  twist  badly  and  may 
break  and  be  forgotten  on  the  lambs, 
later  making  them  lame  as  they  grow 
larger.  Never  make  hobbles  longer  than 
8  inches  from  cuff  to  cuff,  because  with 
longer  ones  lambs  may  jump  up  on  ewes 
as  they  are  lying  down,  and  as  the  ewe 
rises  get  hung  across  the  back  or  neck 
of  the  ewe,  being  dragged  to  death  or 
crippled. 

Temporary  holding  pens 

On  small  pastures  remove  the  twins  from 
the  singles  and  place  them  in  small  sep- 
arate enclosures.  Do  not  put  more  than 
five  pairs  under  24  hours  old  in  any  one 
place. 

Observation  of  the  mother  and  lambs 
will  dictate  how  soon  she  may  be  safely 
placed  in  a  larger  group.  Some  ewes  keep 
their  lambs  together  and  others  do  not. 
Young  lambs  lost  even  an  hour  or  two 
from  their  mothers  often  go  unclaimed. 
Many  sheepmen  have  extra  rolls  of 
twenty  rod  mesh  wire  and  iron  posts 
which  are  used  to  make  temporary  small 
pastures  at  lambing  time  so  that  young 
lambs  can  be  kept  in  small  bunches. 

Separate  any  ewes  having  difficulty  in 
lambing  from  the  band  and  place  them 
in  small  pens  where  the  lamb  can  be 
removed  manually.  Ewes  having  dead 
lambs  should  be  caught  and  penned  sep- 
arately also,  together  with  their  dead 
lambs  until  they  can  be  given  new  lambs. 
Either  of  the  foregoing  operations  may 
be  performed  in  the  field  by  a  very  care- 
ful lamber  if  the  ewes  are  well  fed  and 
not  overly  wild. 

In  pasture  lambing,  as  on  the  open 
range,  do  not  place  more  than  100  ewes 
together  until  their  lambs  are  ten  days 


old.  At  the  age  of  1  to  12  days  they  may 
be  put  in  bunches  of  250  or  300,  and  at 
three  weeks  or  more  500  or  more  may  be 
bunched.  The  longer  the  ewes  and  lambs 
remain  in  small  groups  the  better  they 
will  do  because  a  ewe  can  find  her  lamb 
with  less  disturbance  and  in  less  time.  The 
ultimate  size  of  the  band  of  ewes  and 
lambs  is  dictated  by  feed  conditions,  but 
usually  650  is  about  the  maximum  num- 
ber of  ewes  which  should  be  in  one  bunch. 

Avoid  disturbing  ewes 

Where  lambing  must  be  carried  out  in 
two  or  three  pastures  it  may  be  necessary 
to  move  the  ewes  and  young  lambs  out  of 
the  lambing  field  within  an  hour  or  two 
after  they  are  born  and  have  nursed.  This 
requires  much  labor  on  the  part  of  the 
lamber  because  each  ewe  with  twins,  and 
also  many  of  the  singles,  must  be  moved 
individually.  It  disturbs  the  ewes  and 
lambs  a  great  deal  to  move  them  so  soon. 
Avoid  any  disturbance  of  a  mother  and 
very  young  lambs  whenever  possible. 

Anyone  working  with  lambing  ewes  or 
ewes  with  very  young  lambs  must  be 
experienced  in  such  matters.  An  un- 
skilled man  creates  havoc  because  of  the 
way  he  moves  and  acts,  and  also  because 
he  cannot  tell  if  a  certain  ewe  is  having 
trouble  lambing.  Any  unexperienced  man 
must  work  with  an  experienced  lamber 
so  he  gradually  acquires  this  special 
knowledge. 

Lambing  in  sheds  or  corrals 

In  this  system  the  lambing  ewes  are 
placed  in  large  sheds  (or  barns)  or  cor- 
rals for  lambing  and  are  fed  from  troughs 
and  hayracks  or  mangers.  The  shed  or 
corral  is  usually  divided  into  sections 
and  a  certain  portion  of  the  band  is 
placed  in  each  enclosure  to  prevent  too 
many  ewes  from  lambing  together  and 
getting  their  lambs  mixed.  Where  this  is 
not  done,  the  lambs  have  to  be  separated 
out  one  at  a  time,  slowly  and  carefully, 
until  each  ewe  has  her  proper  offspring. 
Even  when  the  animals  are  carefully 
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Small  separate  pens  keep  ewes  and  their  newborn  lambs  together  until  they  are  thoroughly  ac- 
quainted with  each  other. 


separated,  two  or  more  ewes  may  claim 
the  same  lamb  and  one  or  more  lambs 
may  be  without  mothers.  In  such  cases 
one  lamb  must  be  arbitrarily  given  to 
each  ewe  and  if  she  does  not  claim  it,  she 
must  be  tied  and  penned  separately  with 
the  lamb  until  she  does. 

In  sheds  separate  small  pens  are  usu- 
ally arranged  along  one  or  both  sides  of 
each  enclosure.  During  heavy  lambing, 
ewes  just  before  or  just  after  lambing  are 
placed  in  these  pens  with  their  lambs 
until  the  lambs  are  dry  and  have  suckled. 
After  this  they  may  be  placed  in  small 
groups  in  other  enclosures.  Corrals  are 
usually  boarded  up  solidly  to  act  as  wind- 
breaks; close-set  double  fences  of  wire 
netting  filled  with  straw  may  perform  the 
same  function. 

Pair  branding 

It  is  very  helpful  to  brand  both  the  ewe 
and  the  lamb  with  the  same  number.  The 
ewes  with  single  lambs  may  be  branded 
with  black  paint  or  on  the  left  side,  and 
the  ewes  with  twins  with  red  paint  or  on 


the  right  side.  This  makes  it  easy  to  iden- 
tify the  ewe  with  her  lamb  or  lambs  after 
they  are  turned  out  of  the  small  pens. 

Night  and  day  care 

During  heavy  lambing  it  may  be  neces- 
sary to  have  a  night  lamber  and  a  day 
lamber.  The  barn  is  usually  lighted  by 
kerosene  or  gasoline  lanterns  or  electric 
lights,  so  the  night  man  is  able  to  care 
for  any  ewes  having  trouble  and  remove 
the  ewes  and  young  lambs  from  the  band 
during  the  night.  Under  California  con- 
ditions, for  the  most  part,  barn  lambing 
is  practiced  only  during  stormy  or  cold, 
windy  weather;  most  lambing  here  is 
done  in  pastures  or  on  ranges. 

Gentling  ewes 

In  the  North  Coastal  Regon  of  California, 
where  ranges  are  very  brushy,  it  is  com- 
mon practice  to  leave  bands  of  ewes  in 
large  fenced  pastures  and  allow  them  to 
lamb  by  themselves  with  little  or  no  care 
during  that  season.  At  the  present  prices 
of  feeder  or  fat  lambs  it  would  be  well 
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worthwhile  to  give  the  ewes  more  care 
and  thus  help  them  to  rear  considerably 
more  lambs  and  reduce  mortality  among 
the  ewes.  Even  in  areas  where  ewes  tend 
to  become  very  wild  they  may  be  gentled 
considerably  by  the  judicious  use  of  a 
few  sacks  of  corn  or  barley. 

Techniques  of  lambing 

A  person  engaged  in  lambing  ewes 
should  always  carry  his  sheep  hook,  a 
couple  of  five  foot  ropes,  twin  hobbles  (if 
used)  or  marking  chalk,  medicine,  and 
a  pair  of  small  blunt-nosed  scissors. 

An  experienced  lamber  always  works 
as  slowly  as  possible  with  lambing  ewes 
or  ewes  and  young  lambs  in  order  not  to 
frighten  them.  He  stops  frequently  to  see 
if  new  lambs  have  nursed ;  if  ewes  in  the 
act  of  lambing  are  having  difficulty ;  and 
to  note  some  abnormal  appearance  or 
action  of  the  ewe  or  lamb  which  might 
indicate  trouble.  He  should  be  familiar 
with  his  drop  band,  as  the  lambing  band 
is  called,  and  check  on  ewes  that  have 
abnormal  udders  or  teats  (see  below),  or 
perhaps  a  rupture  (which  may  prevent 
them  from  rising  after  lambing) .  Obser- 
vation is  all-important  and  pays  good 
dividends  to  the  sheep  owner. 

Nursing  troubles 

Many  ewes  that  lamb  normally  have 
abnormal  udders  or  teats  which  cause  the 
lamb  so  much  trouble  nursing  that,  if 
this  is  not  noted  in  time,  it  may  result  in 
death  by  starvation.  This  is  particularly 
common  among  older  ewes.  The  ewe  may 
have  a  "spoilt  bag"  in  which  the  udder 
has  no  milk  because  of  some  former  dis- 
ease or  injury;  a  "hard  bag"  in  which  it 
secretes  but  a  few  drops  of  milk  at  a 
time;  or  may  have  only  one  good  teat, 
the  other  having  been  cut  off  in  shearing. 
In  the  latter  case  the  bad  teat  is  some- 
times the  smaller  of  the  two  and  the  lamb 
will  nurse  it  and  disregard  the  larger 
jrood  one  and  so  starve.  Such  ewes  can 
be  penned  separately  and  their  lambs 
suckled  by  hand  until  they  learn  to 
i  boose  the  good  teat. 


Ewes  with  large  teats  should  be  penned  alone 
with  their  lambs  and  have  their  lambs  suckled 
by  hand  until  they  learn  to  nurse  the  abnormal 
teat. 

Spoilt-bag  and  hard-bag  ewes  are  best 
sold  for  slaughter.  Mark  them  immedi- 
ately, so  you  can  identify  them  later  at 
culling  time.  Marking  is  most  quickly 
and  easily  accomplished  by  cutting  off 
both  ears  close  to  the  head  with  a  sharp 
knife. 

Ewes  with  "hanging"  or  pendulous 
udders  may  have  the  teats  placed  so  low 
that  the  lamb  keeps  searching  above  them 
for  the  milk.  Other  ewes  are  short-legged 
and  low  in  the  flank  so  a  large  long- 
legged  lamb  will  not  lower  its  head 
enough  to  find  the  teat.  Both  of  these 
types  of  ewes  must  be  penned  and  the 
lambs  suckled  until  they  learn  to  nurse 
alone.  Large  or  exceptionally  long  teats 
may  also  cause  trouble. 

Navel  ill 

When  lambs  are  born  in  muddy  corrals 
or  barn  pens,  the  navel  becomes  badly 
contaminated.  This  allows  disease  organ- 
isms to  enter,  causing  a  crippling  or  fatal 
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malady  called  navel  ill.  To  avoid  this, 
disinfect  navels  of  newborn  lambs  by- 
dipping  the  cord  into  a  widemouth  bottle 
of  tincture  of  iodine  and  then  tipping  the 
bottle  against  the  abdomen.  Clip  off  long 
hanging  navels  with  scissors  at  about  1% 
inches  from  the  abdomen. 

"Breaking"  the  teats 

Occasionally  the  small  plug  which  closes 
the  ewe's  teat  opening  is  so  firmly  in  place 
that  the  lamb,  perhaps  weakened  by  ex- 
posure, is  unable  to  nurse.  Such  ewes 
should  be  caught  and  hand  milked  for 
a  couple  of  squirts.  This  "breaking  the 
teats"  should  be  routine  practice  when- 
ever the  lamber  catches  a  lambing  ewe. 
Where  both  teats  have  been  cut  off  at 
shearing  time  many  lambers  try  punctur- 
ing the  teat  to  make  an  artificial  opening. 
However,  these  openings  usually  heal 
over  soon,  and  such  ewes  are  better 
marked  and  sold  as  culls.  Occasionally, 
too,  a  ewe's  udder,  perhaps  from  injury 
or  infection,  contains  blood  mixed  with 
the  milk.  Pen  such  ewes  separately  where 
they  may  be  observed  until  the  milk 
clears.  Sometimes  her  lamb  will  sicken 
and  die  but  a  larger,  older  lamb  may  be 
given  to  her  if  her  milk  clears. 

Normal  lambing 

In  the  normal  lambing  act  a  ewe  will 
begin  to  bleat  and  move  around  a  great 
deal,  pawing  at  the  ground  to  make  a 
slight  excavation  for  a  bed.  Soon  after 
some  straining  the  fluid-filled  membranes 
("water  bags")  will  appear  externally. 
Inside  the  mother  the  mouth  of  the 
uterus,  normally  very  small,  has  become 
greatly  enlarged  to  permit  passage  of  the 
lamb.  This  enlargement  occurs  within 
the  last  hour  or  two  preceding  birth. 
After  the  water  bags  have  passed  and 
broken,  the  lamb  will  appear  usually 
within  thirty  minutes.  First  the  front 
feet,  then  the  nose  slightly  between  and 
above  the  feet.  During  this  procedure  the 
ewe  will  usually  be  lying  down  on  her 
side,  perhaps  bleating  with  the  strain  and 


effort  as  she  alternately  breathes  and  then 
strains  to  contract  her  abdominal  mus- 
cles and  expel  the  lamb. 

As  birth  proceeds  the  lamb  slides  forth, 
first  the  head  and  forelegs  and  then 
rather  quickly  the  remainder  of  the  body, 
all  coming  out  in  an  upright  position. 
The  mother  then  gets  up  and,  in  turning 
around,  stretches  and  breaks  the  navel 
cord  which  is  attached  from  the  lamb  to 
the  placenta  or  afterbirth  of  the  ewe.  She 
begins  to  lick  the  lamb  with  her  rough 
tongue  cleansing  the  wool  of  its  slimy 
covering  and  drying  and  warming  the 
lamb.  The  lamb,  if  strong  and  healthy, 
should  rise  within  the  next  few  minutes 
and  begin  searching  for  the  teat.  The 
afterbirth  is  passed  from  a  few  minutes 
to  several  hours  later.  The  fluid  which 
covers  the  lamb  acts  both  as  a  shock 
absorber  for  the  lamb  within  the  mother 
and  an  all-important  lubricant  to  facili- 
tate passage  to  the  outside.  Certain  ewes 
continue  to  lick  the  lamb  for  some  time 
and  cleanse  it  much  more  completely 
than  others.  They  may  even  bite  off  the 
end  of  the  tail  and  the  navel  cord. 

Assisting  in  difficult  births 

The  head  of  the  lamb  is  sometimes  so 
large  that  the  ewe  is  unable  to  force  it 
out  unassisted.  The  condition  is  particu- 
larly common  when  Hampshire  rams  are 
used  with  young  or  small  ewes.  In  help- 
ing ewes  in  this  condition  the  lamber  lays 
the  ewe  on  her  side  and  grasps  the  front 
legs  of  the  lamb,  sliding  the  fingers  of 
the  other  hand  up  over  the  forehead  of 
the  lamb.  This  will  facilitate  passage  of 
the  head  if  at  the  same  time  the  legs  are 
pulled  slightly  downward  and  outward. 
The  lamb  should  be  extracted  entirely, 
but  little  by  little,  giving  the  ewe  a  chance 
to  breath  and  rest  slightly  inbetween  the 
pulling  efforts.  If  grasped  firmly  and 
pulled  forcefully  from  the  ewe  the  uterus 
may  be  torn  or  turned  outward  (pro- 
lapsed) so  that  it  appears  externally.  This 
is  fairly  common  in  ewes  following  diffi- 
cult delivery. 
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THE  BIRTH  OF  A  LAMB 

Page  58,  top:  Ewes  in  late  pregnancy  showing  enlarged  abdomen  and  filled  udder.  They  are 
sedate  in  their  actions  and  should  be  handled  gently. 

Center  left:  As  the  time  of  birth  approaches,  the  ewe  develops  a  hollow,  high  in  the  flank. 

Center  right:  After  pawing  a  shallow  bed,  the  animal  lies  down  and  strains,  forcing  out  the 
fluid-filled  membranes  which  surround  the  unborn  lamb  inside. 

Bottom  left:  The  heavy  mucus  within  the  membranes  acts  as  a  shock  absorber  for  the  lamb  inside 
the  mother.  It  also  acts  as  a  lubricant  to  make  the  birth  of  the  lamb  easier.  These  "water  bags" 
(membranes)  commonly  break,  as  shown  in  the  picture.  (Note  string  of  mucus  hanging  from  the 
vulva.)  The  release  of  pressure  makes  the  ewe  believe  that  the  lamb  has  been  born. 
Bottom  right:  After  a  short  period  of  straining  the  nose  and  forefeet  of  the  lamb  appear. 
This  page,  top  left:  Next,  the  entire  head  appears. 

Top  right:  With  further  straining  of  the  ewe,  the  lamb  slides  out.  Note  remnants  of  the  membranes 
still  clinging  to  the  skin  of  the  newborn. 

Center  left:  As  the  nave!  passes  through  the  pelvic  arch  of  the  ewe,  the  navel  cord  which  had 
furnished  oxygen  to  the  lamb  within,  becomes  pinched.  This  causes  the  lamb  to  take  its  first  breath, 
and  it  usually  shakes  its  head  and  coughs  to  clear  its  mouth  and  nostrils  of  mucus. 
Center  right:  Birth  completed,  mother  and  offspring  lie  resting  for  a  few  minutes. 
(See  next  page  for  continuation.) 

[59] 


(Continued  from  page  59.) 

From  top  to  bottom:  The  ewe  rises  to  clean  the 

coat  of  the  newborn  lamb  by  licking  it  with  her 

rough  tongue.  This  tends  to  warm  and  dry  the 

lamb. 

Within  five  or  ten  minutes  after  birth  the  lamb 

is  on  its  feet,  ready  to  nurse.   It  searches  and 

soon  finds  the  teat. 

Full  with   milk   and   satisfied,   the   lamb   enjoys 
the  sun  after  its  ordeal. 


If  the  lamb's  head  and  only  one  fore- 
leg appear,  the  lamber  may  pull  the  lamb 
essentially  as  in  the  preceding  case. 
Sometimes  the  head  only  is  outside  and 
the  forelegs  are  directed  backward  or 
doubled  back  at  the  knees.  These  lambs 
cannot  usually  be  extracted  by  pulling  the 
lamb  alone,  without  killing  the  lamb.  The 
lamber  should  either  slide  one  hand  past 
the  head  and  grasp  at  least  one  front  foot 
to  help  in  the  extraction,  or  should  push 
the  head  back  in  little  by  little  so  that 
there  is  room  to  insert  his  hand,  then 
bring  out  both  front  legs  and  the  head 
as  in  normal  birth. 

In  such  instances  quick  action  is  neces- 
sary. If  the  ewe  is  not  helped  soon  the 
lamb  will  try  to  breathe  and  choke  even 
though  the  navel  cord  remains  unbroken 
inside.  These  lambs  are  known  as  chokers 
or  swell  heads.  As  the  case  progresses, 
the  lamb's  head  swells  greatly  and  if  it 
cannot  be  extracted  in  any  other  way  it 
may  be  necessary  to  sever  the  head  of 
the  lamb  with  a  knife  and  then  reach  in 
and  grasp  the  legs,  extracting  the  lamb. 
Such  ewes  should  be  given  a  new  lamb 
immediately  by  slime  grafting  (see 
below) . 

Turning  lamb  within  mother 

Occasionally  the  lambs  will  be  turned 
and  doubled  inside  the  mother  in  such 
a  way  that  the  loin  (lumbar  region)  of 
the  lamb  is  forced  against  the  passage- 
way. This  is  not  visible  externally  but  can 
be  ascertained  by  feeling  with  the  hand. 
Such  a  lamb  must  be  turned  within  the 
mother  so  that  it  may  be  pulled  front- 
wards (normally)  or  backwards  (breech 
delivery) .  In  such  instances,  two  small 
soft  cords  are  often  employed  to  carry  in 
with  the  hand  and  loop  around  the  legs 
or  head  of  the  lamb  to  facilitate  removal. 

Backward  lambing 

If  the  lamb  is  being  born  backward  it 
may  or  may  not  be  born  alive  without 
help.  Often  the  ewe  will  have  trouble 
passing  the  chest  of  the  lamb  and  as  the 
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lamb's  navel  is  somewhat  pinched  in  this 
position  and  its  oxygen  supply  thus  is 
greatly  reduced  or  cut  off  it  must  be 
extracted  quickly  so  that  it  can  breathe, 
or  it  will  die.  Usually  before  the  ewe  is 
caught,  the  hind  legs  of  the  lamb  are 
visible  with  the  tips  of  the  toes  pointing 
downward.  In  such  instances,  the  ewe 
must  be  caught  and  helped.  Even  though 
some  ewes  may  have  their  lambs  without 
help  when  coming  backwards  the  lamb 
will  often  smother  after  emergence  as  the 
membranes  covering  the  lamb  tend  to 
stay  on  the  head,  shutting  off  the  air  to 
the  nostrils.  These  lambs  following  ex- 
traction are  usually  slow  to  breathe  nor- 
mally and  may  be  helped  by  artificial 
respiration  or  by  blowing  strongly  into 
the  lamb's  mouth  to  inflate  the  lungs. 

Other  examples  of  abnormal  births 
include  those  in  which  two  lambs  have 
become  wedged  in  the  birth  passage  of 
the  ewe  or  those  in  which  the  front 
appears  normally  but  the  head  is  turned 
back.  In  all  instances  every  effort  must 
be  made  to  straighten  out  the  lambs  and 
extract  them  in  the  normal  position. 

Dry  births 

Dry  births  are  those  in  which  the  fluid- 
filled  membranes  surrounding  the  lamb 
inside  have  burst  long  before  actual  birth 
of  the  lamb.  Here  the  lubricating  fluids 
have  drained  out  so  that  the  lamb  cannot 
slide  forth  easily.  This  condition  may 
result  in  yet  another  example  of  "difficult 
lambing"  or  in  stillborn  or  "slink"  lambs, 
usually  dead.  These  cases  are  very  diffi- 
cult to  extract. 

Lubricants  such  as  vaseline  or  egg 
white  may  be  used  to  help  in  cases  of  dry 
birth.  If  the  lamb  is  dead  and  ill-smell- 
ing, it  may  be  extracted  piecemeal.  The 
legs  often  pull  off  easily.  Such  dead 
lambs  may  have  a  bloated  or  fluid  filled 
stomach  and  will  not  come  out.  As  an 
emergency  measure,  an  experienced 
lamber,  holding  a  smooth,  sharply 
pointed  stick  inside  his  hand,  may  punc- 
ture the  lamb's  stomach,  letting  the  fluid 


or  gas  escape  and  make  extraction  pos- 
sible. Great  care  should  be  taken  that 
the  lamber's  fingers  cover  the  point  of 
the  stick  while  it  is  being  inserted  so  that 
the  uterus  of  the  ewe  will  not  be  injured. 
Afterward  the  ewe  should  be  douched 
with  an  antiseptic  solution  or  may  have  a 
uterine  suppository  inserted  in  the  uterus. 
Other  measures  include  use  of  antibiotics 
given  by  mouth  or  by  injection.  The 
lamber's  hands  should  be  washed  in  a 
strong  antiseptic  immediately. 

Ewes  are  often  very  sick  following 
such  a  delivery  and  should  not  be  given 
a  lamb  until  they  show  interest  in  one. 
Such  ewes  often  die  of  infection  so  every 
precaution  should  be  followed  to  help 
them.  Lambs  have  been  saved  when  they 
were  simply  too  large  to  be  born  by  per- 
forming a  caesarean  operation  on  the  ewe 
but  such  measures  are  very  rarely  neces- 
sary and  should  be  used  as  a  last  possible 
resort  and  only  by  veterinarians. 

Locating  ewes  having  difficulty 

Ewes  having  one  of  the  abnormal  condi- 
tions noted  in  the  preceding  paragraphs 
stand  around  and  paw  in  a  desultory 
fashion  at  the  ground,  try  to  lamb  for 
awhile,  get  up  often,  and  finally  just 
stand  with  hanging  head,  usually  with  a 
hollow  place  high  in  the  flank  after  alter- 
nately trying  and  giving  up  for  two  hours 
or  more.  Examine  such  ewes  first  by 
inserting  your  hand  to  see  that  the  mouth 
of  the  uterus  is  enlarged  enough  to  emit 
the  lamb.  If  not,  let  her  go  for  an  hour  or 
so  until  this  opening  enlarges  sufficiently. 
If  you  cannot  insert  your  entire  hand  and 
touch  the  lamb  inside,  the  ewe  is  not  yet 
ready  to  lamb. 

Always  insert  your  hand  after  a  lamb 
has  been  extracted  to  be  certain  that  no 
more  lambs  are  still  inside.  Sometimes, 
especially  in  older  ewes,  triplets  or  even 
quadruplets  are  born. 

Prolapse  of  the  uterus 

Some  ewes,  particularly  following  diffi- 
cult  lambing,    will    be    found   with   the 
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Retainers  for  the  uterus  made  from  #10  gauge 
wire.  The  wire  is  twisted  into  the  form  shown. 
It  should  be  8  inches  long  and  4  inches  wide. 
Ends  of  wire  should  point  away  from  the  skin 
surface  of  the  ewe.  This  device  is  inserted  into 
the  vagina  and  the  loop  serves  to  hold  the 
uterus  out  of  the  pelvic  canal.  Thus,  the  animal 
is  unable  to  force  the  uterus  out. 

uterus  turned  inside  out  and  protruding 
from  the  genital  opening  of  the  ewe  as 
a  large  red  knobby  mass.  Such  ewes 
should  be  caught  immediately  and  the 
uterus  carefully  washed  with  cold  soapy 
water  or  cold  water  to  which  a  mild  anti- 
septic has  been  added  to  cleanse  it  and 
also  contract  it.  It  may  be  worked  slowly 
back  into  the  ewe,  being  careful  to  bruise 
it  as  little  as  possible.  Various  methods 
are  in  use  to  keep  it  in  place.  Some 
lambers  sew  the  opening  with  strong 
strings,  others  use  small  wire  devices  to 
in-rrt  into  the  genital  opening  to  keep 
it  in  place. 

An  excellent  aid  consists  in  tying  a 
small  Vi  inch  rope  around  the  flank  of 
the  cue  in  front  of  the  udder  and  up  over 
the  back.  This  should  lie  fairly  tight  so 
that  the  cur  can  walk  and  just  get  up  and 
lie  down.  This  acts  as  a  cinch  to  keep  the 
ewe   from  straining,  and   if  the  uterus  is 


carefully  put  back  in  place  it  wll  tend  to 
hang  down  inside  and  will  not  come  out 
again  as  long  as  she  cannot  strain.  The 
rope  may  be  left  for  several  days  to  give 
the  swelled  uterus  time  to  reduce  inside 
and  the  inflammation  to  dissipate,  after 
which  it  may  be  removed.  Such  ewes 
need  antibiotic  or  other  treatment  to  keep 
down  infection  when  the  uterus  is  first 
put  back.  They  should  be  marked  and 
sold  for  slaughter,  otherwise  the  same 
thing  may  happen  another  year. 

Abnormal  lambs 

A  certain  percentage  of  the  lambs  born 
to  any  large  band  of  ewes  will  be  de- 
formed. Some  will  be  extremely  bow- 
legged,  or  totally  unable  to  walk;  others 
bow-necked  and  thus  not  able  to  raise  the 
head  and  nurse;  still  others  will  have  a 
short  lower  jaw,  be  extremely  weak  in  the 
back,  or  have  their  feet  twisted  and  de- 
formed. Some  will  be  premature  or 
dwarfs — very  small  and  covered  with 
curly  coarse  wool  or  hair. 

Such  lambs,  even  though  they  have 
excellent  mothers  with  a  good  milk  flow, 
will  rarely  grow  to  become  large,  well- 
built  lambs.  It  is  more  humane  and  also 
economically  sound  to  kill  these  lambs 
immediately  upon  birth  and  give  the 
mothers  a  bummer  or  orphan  lamb. 

Cold  weather  protection 

(See  section  on  equipment  for  shelter 
structures  for  young  lambs.)  Lambs  born 
outdoors  in  very  cold,  especially  windy 
weather,  will  often  freeze  before  they  can 
stand  up  and  nurse.  Little  can  be  done 
to  save  these  lambs  without  artificial  heat 
of  some  sort.  Many  lambers  place  the 
cold  lambs  in  boxes  on  sheep  hides  or 
sacking,  and  leave  them  near  a  stove  or 
campfire.  A  car  heater  can  be  used  by 
placing  the  lamb  directly  in  front  of  the 
warm  blast  of  air. 

By  far  I  he  best  method  of  revival  is  to 
immerse  the  lamb  up  to  its  neck  in  a 
buckel  of  warm  water  as  hot  as  your 
hand  I  an  stand  it.  The  lamb  can  be  hung 
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by  the  neck  directly  in  the  water  on  a 
rack  made  of  two  long  sticks  tied  together 
to  prevent  its  drowning.  After  20  to  30 
minutes  of  immersion  the  lambs  will 
usually  become  more  active  and  may  be 
dried  and  left  near  the  fire  for  two  to 
three  hours,  and  bottle-fed  preferably  on 
ewe's  milk. 

A  lamb  revived  by  immersion  will  not 
be  readily  accepted  by  the  mother  when 
it  is  returned  to  her.  Such  a  lamb  appears 
to  have  changed  in  odor  so  that  she  does 
not  recognize  it.  If  the  lamb  is  a  twin, 
and  the  other  was  not  frozen,  the  revived 
lamb  is  better  given  to  another  ewe. 

Colostrum  milk 

The  colostrum,  the  first  milk  of  the  ewe, 
contains  antibodies,  large  quantities  of 
vitamin  A,  and  other  substances  that 
help  the  newborn  lamb  to  get  a  good 
start.  Consequently,  every  lamb  should  be 
given  at  least  one  feeding  of  colostrum 
milk.  Colostrum  may  be  obtained  by 
milking  a  few  ewes  with  large  quantities 
of  milk,  and  by  milking  one  teat  of  ewes 
that  have  large  udders  and  only  single 
lambs.  Excess  milk  may  be  frozen,  then 
thawed  and  used  as  needed  for  lambs 
born  to  ewes  that  do  not  have  milk  at 
lambing  or  for  orphan  lambs.  If  the 
colostrum  is  in  short  supply,  as  little  as 
a  tablespoon  per  lamb  mixed  with  cows' 
milk  or  canned  milk  will  furnish  the 
lamb  with  the  necessary  antibodies. 

Other  authors  have  suggested  freezing 
colostrum  from  dairy  cows  at  freshen- 
ing for  later  feeding  to  newborn  lambs. 
This  cannot  be  expected  to  contain  all  of 
the  antibodies  found  in  colostrum  from 
the  ewe.  Nevertheless,  it  appears  to  have 
some  value. 

Blood  serum  can  be  collected  from 
sheep  at  slaughter  and  left  at  room  tem- 
perature (72°F)  for  five  or  six  hours. 
The  clear  serum  can  be  poured  off, 
frozen,  and  later  thawed  at  room  tem- 
perature for  use  as  needed.  As  little  as 
25  cc  (1  ounce)  injected  under  the  skin 
of   the  newborn   lamb   will   furnish   the 


needed  antibodies.  It  is  highly  important 
that  aseptic  procedures  be  used  in  col- 
lection and  use  of  this  serum. 

Mother  love 

To  those  working  with  lambing  ewes 
under  varying  conditions  it  soon  becomes 
apparent  that  the  degree  of  mother  love 
shown  by  a  ewe  for  her  lamb  is  depend- 
ent upon  four  principal  factors :  the  palat- 
ability  of  the  pasture  or  feed;  the  con- 
dition of  the  mother;  the  age  of  the 
mother;  and  the  extent  to  which  the  ewe 
has  been  disturbed  during  and  immedi- 
ately following  lambing. 

Yearlings  and  many  two-year-old  ewes 
lambing  for  the  first  time  appear  to 
like  their  lambs  but  often  do  not  clean 
them  off  well  by  licking  and  are  dubious 
at  first  about  letting  them  nurse.  As  long 
as  the  lamb  is  quiet  all  is  serene,  but  if 
it  tries  to  nurse,  the  ewe  will  jump  to  one 
side  and  butt  the  lamb,  knocking  it  down. 
This  performance  may  be  repeated  for 
an  hour  or  more  until  the  lamb  gives  up, 
freezes,  or  accidentally  seizes  the  teat  in 
his  mouth,  and  starts  to  nurse,  after 
which  all  is  well. 

Apparently  the  ewe  derives  consider- 
able pleasure  from  the  nursing  act.  Many 
ewes  lambing  for  the  first  time  must  be 
penned  with  their  lambs  until  they  be- 
come accustomed  to  them.  Such  lambs 
should  be  suckled  on  the  mother  by  the 
lamber.  Some  ewes,  particularly  year- 
lings, may  have  little  milk  at  lambing 
time  but  if  the  lamb  is  bottle-fed  once  or 
twice  a  day  in  addition  to  nursing,  the 
milk  flow  will  usually  increase  sufficiently 
to  care  for  the  lamb. 

Well  fed,  old  ewes  are  usually  good 
mothers,  but  if  they  are  not  on  good  feed 
they  will  often  quit  the  newborn  lambs. 
This  conforms  to  the  first  law  of  nature, 
self-preservation. 

Ewes  which  are  bothered  or  alarmed 
during  or  immediately  after  lambing  will 
often  leave  their  lambs  and  may  not 
return.  For  this  reason  a  lamber  should 
work  quietly  with  as  little  disturbance  as 
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DIFFICULTIES  WITH  'GRANNIES' 

Top  left:  The  ewe  (left)  has  just  given  birth  to  the  lamb.  A  "granny"  (right),  though  not  due  to 
lamb  for  some  time,  has  all  her  mothering  instincts  aroused  and  would  like  to  steal  the  lamb. 
Top  right:  First,  granny  helps  the  mother  clean  the  newborn. 

Bottom  left-.  Next,  the  granny  (left)  enjoys  having  the  lamb  try  to  nurse  her  although  she  has  no 
milk. 

Bottom  right:  Finally,  the  mother  (left)  is  successful  in  warding  off  the  granny  long  enough  so  her 
lamb  can  start  nursing  on  her  own  full  udder.  In  some  instances,  particularly  with  young,  inex- 
perienced mothers,  grannies  are  able  to  steal  lambs  which  ultimately  die  of  starvation. 


possible.  Avoid  having  dogs,  cats,  or 
chickens  around  a  lambing  barn  or  cor- 
ral because  they  alarm  the  ewes. 

One  danger  among  lambing  ewes  is  a 
superabundance  of  mothering  instinct, 
known  as  "grannying."  These  ewes,  even 
in  very  early  pregnancy,  may  persist  in 
adopting  or  stealing  a  young  lamb,  often 
butting  its  own  mother  away.  Unless 
retrieved,  the  stolen  lamb  ultimately 
starves.  Many  such  grannies  are,  how- 
ever, in  late  pregnancy  and  will  lamb  in 
a  few  hours  or  few  days.  Where  feasible, 
place  such  a  ewe  in  a  separate  enclosure 
until  she  lambs  so  she  will  not  continually 
try  to  steal  other  ewes'  twins  or  singles. 
If  grannie-  arc  \<ry  close  to  lambing  they 
ma)    be  given  a  lamb,  and  when  their 


own  is  born  they  will  rear  twins.  Occa- 
sionally, however,  they  will  quit  the 
adopted  lamb  after  their  own  is  born. 

Moving  ewes  and 
newborn  lambs 

When  it  is  necessary  to  move  a  ewe  and 
a  very  young  lamb  a  short  distance  as 
into  another  corral  or  through  a  gate, 
and  the  pair  refuses  to  be  driven  or  the 
lamb  cannot  walk,  the  lamber  should 
grasp  the  lamb  by  the  front  legs  and 
carry  it,  meanwhile  bleating  to  imitate 
the  lamb.  Unless  the  ewe  is  very  gentle, 
it  is  often  necessary  to  let  the  lamb  down 
and  stand  it  on  its  feet,  moving  back  a 
short  distance  to  allow  the  ewe  to  come 
up  and  smell  the  lamb,  thus  identifying 
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When  it  is  necessary  to  move  the  ewe  and  her  newborn,  the  lamb  should  be  carried  by 
legs,  hanging  low  to  the  ground.  Bleating  like  a  newborn  lamb  and  walking  slowly  a 
in  getting  the  mother  to  follow. 


•  .r&*^  f.      *  * 

both  fore- 
re  helpful 


it  as  her  own.  A  sheep  hook  is  often  used 
to  catch  the  lamb  below  the  chest  cavity 
and  carry  it  low  down  on  the  ground  so 
that  it  may  be  easily  seen  by  the  mother. 
In  this  manner  most  ewes  will  follow 
easily. 

Keep  ewes  and  lambs  together 

If  lambs  are  moved  in  a  bunch,  never 
crowd  them  together  more  than  necessary 
because  this  tends  to  mix  the  ewes  and 
lambs  up  and  pandemonium  will  reign 
until  all  are  properly  paired  off  again. 
It  is  usually  better  to  allow  the  animals 
to  drift  slowly  of  their  own  accord.  If 
young  lambs  are  poked  with  a  hook  or 
stick  they  will  not  turn  away  but  almost 
always  turn  back  toward  the  driver. 
When  crossing  water  or  muddy  ditches, 
the  driver  must  work  slowly  and  easily 
so  as  not  to  crowd  young  lambs  and 
knock  them  down  in  water  or  mud.  Many 
ewes  will  disown  their  lambs  if  they  get 
muddy  or  very  wet  because  the  natural 
scent  of  the  lamb  is  temporarily  lost  or 
covered  up. 

In  moving  lambs  one  week  or  more  of 
age,  driving  is  sometimes  facilitated  by 


the  use  of  a  series  of  cans  strung  on  a 
wire  loop,  which  is  shaken  by  the  driver 
to  scare  the  lambs  along.  Such  an  instru- 
ment is  known  as  a  "dog."  The  use  of  a 
real  dog  is  usually  a  disadvantage  here 
unless  he  is  carefully  kept  back  from  the 
bunch  so  that  individual  ewes  are  not 
continually  fighting  him. 

Blindness  in  young  lambs 

In  almost  every  large  band  some  lambs 
are  born  with  a  condition  known  as  en- 
tropion :  The  lower  eyelid  is  turned  in  so 
that  the  eyelashes  rub  against  the  eye 
and  cause  weepy  eyes  and  blindness. 
Various  methods  are  used  to  correct  this 
condition.  Some  operators  slit  the  lower 
eyelid  or  cut  part  of  it  away.  Others 
stitch  the  eyelid  down  with  a  needle  and 
thread  so  as  to  hold  it  open.  A  small 
blunt-nosed  pair  of  scissors  can  be  used 
to  cut  off  a  small  piece  of  skin  just  below 
the  edge  of  the  eyelid  so  that  the  skin  is 
pinched  or  sheared  off  in  an  area  about 
%  inch  long  and  %  inch  wide,  causing 
very  little  bleeding.  As  the  wound  heals, 
the  scar  tissue  thus  formed  shrinks  and 
pulls  the  eyelid  away  from  the  eye,  re- 
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Lambs  two  or  more  days  old  can  be  moved  a  considerable  distance  with  their  mothers  by  driving 
them  slowly  in  a  loose  group  along  the  roadway.  Dogs  should  be  kept  well  in  back,  away  from 
the  flock. 


lieving  the  condition.  Examine  lambs 
carefully  for  the  first  couple  of  days  as 
they  are  being  moved  or  handled  and 
correct  inverted  eyelids  immediately. 
They  may  cause  total  blindness  within  a 
few  days. 

Grafting 

Grafting  is  the  process  whereby  a  ewe 
with  a  dead  lamb  can  be  made  to  adopt 
a  motherless  lamb  or  bummer.  The  dead 
lamb  may  be  newborn  or  even  several 
months  of  age  but  must  have  died  only 
recently  so  that  the  ewe  still  has  sufficient 
milk  and  desires  a  lamb.  A  careful 
lamber  will  perform  many  grafts  in  a 
single  lambing  season  and,  by  making 
every  qualified  ewe  raise  a  lamb,  raise 
his  lambing  percentage  high  above  those 
men  who  allow  their  sheep  to  run  loose 
without  care  during  the  lambing  season. 
Grafting  over  a  period  of  years  may 
easily  make  the  difference  between  profit 
or  loss  in  the  business. 

Ewes  with  dead  lambs 

Such  cues  will  usually  stand  by  the  lamb 
bleating  or  nuzzling  ii  from  time  i<>  time. 
II  such  a  ewe  is  caughi  she  may  be 
hooked  l>\  the  fronl  leg  01  low  down  on 


the  hind  leg  so  as  not  to  injure  the  en- 
larged udder.  Some  ewes  are  extremely 
wild  and  suspicious,  especially  when  out 
alone  away  from  the  band  and  are  diffi- 
cult to  catch  with  a  hook.  In  such  cases 
a  30  to  35  foot  %-%  inch  rope  may  be 
used  to  catch  the  ewe.  Lay  a  loop  on  the 
ground  immediately  in  front  of  the  dead 
lamb.  Then  move  back  from  the  loop, 
paying  out  the  rope  as  you  go.  Tie  the 
end  of  the  rope  to  the  sheep  hook.  As  the 
ewe  approaches  to  smell  the  lamb,  she 
will  step  into  the  noose  and  the  hook  can 
be  raised  quickly  to  catch  her  by  one  or 
both  front  feet.  This  may  save  rounding 
up  the  entire  band  to  catch  one  single 
ewe.  You  may  also  use  this  method  to 
catch  ewes  and  young  lambs,  by  first 
catching  and  tying  down  the  young  lamb, 
and  use  it  as  bait. 

Hide  grafting 

Skin  or  hide  grafting  is  done  by  skinning 
the  dead  lamb  as  soon  as  possible  after 
it  is  found,  and  dressing  the  bummer  in 
the  extra  hide.  With  gentle  ewes  on  good 
pasture,  a  careful  lamber  may  do  it  in 
the  field.  The  beginner  had  best  place  the 
ewe  in  a  small  pen  so  that  she  cannot 
inn  away. 
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Top  left:  Hide  grafting  is  best  accomplished  by  skinning  in  the  manner  illustrated  so  that  a  tri- 
angular flap  of  skin  is  loosened  to  hang  down  at  the  rear  of  the  grafted  orphan.  After  cutting  off 
the  fore  and  rear  legs  at  the  knee  and  hock  joints,  the  hind  leg  may  be  doubled  at  the  stifle 
joint  so  that  the  cuff  shown  on  the  hock  may  be  slipped  over  the  end  of  the  leg.  The  tail  can  be 
severed  at  the  base  and  the  hide  slipped  forward  over  the  head  to  come  off  fleshside  out  as  with 
a  person  removing  a  slip-over  sweater. 

Top  right:  As  the  second  step,  the  skin  is  severed  from  around  the  neck  of  the  dead  lamb  and 
again  turned  fleshside  in.  It  is  now  ready  to  go  on  the  orphan. 

Bottom:  Note  that  the  rear  of  the  orphan  is  totally  covered  by  the  pelt  of  the  dead  lamb,  the 
principal  opening  of  the  skin  being  hidden  below.  Now  the  mother  of  the  dead  lamb,  searching 
for  identification  by  odor,  detects  only  that  of  her  own  young.  The  orphan  should  be  tied  down 
in  the  same  location  where  the  dead  lamb  was  found  for  5  or  10  minutes  after  being  dressed  in 
the  skin.  This  will  allow  the  new  mother  to  become  acquainted  with  the  lamb  and  guard  against 
an  unnatural  display  of  activity. 


Skinning  dead  lamb 

Several  different  methods  of  skinning  the 
dead  lamb  are  used.  Some  operators  skin 
as  you  would  any  carcass  and  afterward 
they  sew  the  hide  together  with  needle 
and  thread  to  almost  cover  the  bummer 
lamb.  Others  split  the  hide  up  the  inside 
of  the  hind  legs  and  across  the  crotch 
and  then  peel  the  hide  forward  over  the 
body,  the  way  small  fur-bearing  animals 
are  skinned  for  market.  In  this  case  the 
ears  and  even  the  eyes  of  the  new  lamb 
may  be  covered  with  the  hide. 

In  the  author's  experience,  the  best 
way  is  an  adaptation  of  the  latter  method. 
In  skinning  the  dead  lamb,  cut  off  the 
head  first  and  then  the  front  legs  at  the 
knee  and  the  hind  legs  at  the  hock  joint. 
Turn  the  lamb  upside  down  on  the 
ground,  make  a  long  cut  down  the  inner 
front  surface  of  the  hind  legs  to  the 
belly,  turning  forward  on  the  sides  of  the 
belly  to  the  navel.  Leave  a  cuff  on  the  hock 
which  later  serves  to  enclose  the  hock  joint 
of  the  bummer  lamb.  Next  skin  back 
toward  the  tail  the  triangular  piece  of 
skin  (sketch  top  right  on  page  67)  in  the 
crotch  and  rear  belly  between  the  two 
cuts.  At  this  point  in  the  operation  the 
hind  legs  should  be  slightly  bent  and  the 
still  intact  cuff  may  be  slipped  off  from 
the  hock  joint  on  each  leg.  The  tail  of 
the  dead  lamb  is  severed  from  the  body 
and  left  on  the  hide.  The  entire  hide  is 
then  slipped  forward  over  the  body  much 
as  a  woman  removes  her  dress.  The  hide 
should  all  be  in  one  piece  and  no  cuts  are 
necessary  around  the  front  legs  or  neck. 
This  hide  then  may  be  rolled  flesh  side 
out  in  dry  dirt  or  chaff  to  absorb  excess 
moisture. 

Dressing  bummer  in  hide  of 
dead  lamb 

The  bummer  lamb  used  should  be  as 
nearly  as  possible  the  same  size  as  the 
dead  lamb  though  considerable  variation 
may  be  allowed.  The  bummer  is  dressed 
in  the  hide  and  ^iven  to  the  ewe.  Because 
the    triangular    flap    of    hide    from    the 


crotch  and  rear  belly,  mentioned  before, 
hangs  down  over  the  tail  and  rear  end 
of  the  bummer,  the  ewe  smells  only  the 
hide.  It  is  very  important  that  this  hide 
completely  cover  the  live  lamb  at  least 
to  the  hocks.  If  the  dead  lamb  was  cov- 
ered with  birth  slime  it  is  well  to  rub 
some  of  this  on  the  head  and  legs  of  the 
live  lamb.  If  this  is  not  possible,  slime 
from  the  rear  end  of  the  mother  or  blood 
or  manure  from  the  dead  lamb  may  be 
rubbed  on.  A  ewe  identifies  a  newborn 
lamb  by  odor  alone  and  the  entire  idea 
of  hide  grafting  is  based  upon  disguising 
the  odor  of  the  new  lamb  with  that  of  the 
dead  one. 

Tie  down  active  bummers 

If  the  bummer  lamb  is  very  active,  tie  it 
down  when  giving  it  to  the  ewe  to  avoid 
its  jumping  up  and  butting  at  her  udder 
instead  of  nursing  immediately.  You  may 
release  it  in  five  to  ten  minutes  after  the 
ewe  has  smelled  and  mothered  it  on  the 
ground.  Remove  the  remains  of  the  dead 
lamb  when  you  go  away  so  the  ewe 
doesn't  find  the  dead  carcass  and  realize 
the  switch.  The  ewe  will  usually  take  a 
graft  if  it  is  carefully  done  in  this  way, 
unless  her  lamb  has  been  dead  a  day  or 
two  and  she  shows  no  interest  in  it. 

Ewes  on  poor  pasture  and  with  poor 
milk  flow  are  very  difficult  to  graft.  If  the 
mother  likes  the  new  lamb  but  will  not 
allow  it  to  nurse  she  should  be  tied  by  the 
head  with  a  short  rope  so  that  she  has  a 
hard  time  smelling  the  lamb  and  the 
lamb  should  be  suckled.  The  bummer 
should  be  hungry  so  that  it  will  nurse. 
If  the  ewe  butts  the  lamb  away  and  shows 
no  visible  affection  for  it,  you  may  tie 
a  rope  around  her  belly  fairly  tight  and 
then  to  a  board  on  the  pen  slightly  higher 
than  her  back  so  that  she  cannot  lie  down 
and  must  allow  the  lamb  to  nurse. 

Remove  hide  as  soon  as  object 

is  accomplished 

— namely,  as  soon  as  decay  has  pro- 
gressed sufficiently  so  that  the  bummer 
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has  taken  on  the  odor  of  decay.  At  nor- 
mal winter  temperatures  this  takes  three 
to  five  days,  in  warmer  climates  only  24 
hours.  When  flies  are  prevalent,  keep  a 
close  watch  on  the  grafted  lamb  to  see 
that  it  harbors  no  eggs  or  maggots.  In  the 
Imperial  Valley  it  is  often  advisable  to 
dry  the  hide  in  the  sun  for  a  few  minutes 
before  putting  it  on  the  bummer  so  that 
it  will  not  be  so  attractive  to  screw 
worms.  As  soon  as  the  mother's  milk  has 
passed  through  the  lamb  the  graft  usually 
is  complete  and  the  hide  can  be  removed 
from  the  lamb.  It  is  a  good  idea,  if  there 
is  the  least  doubt  about  the  matter,  to 
leave  the  ewe  in  a  small  pasture  with 
perhaps  a  few  other  ewes  and  lambs  so 
that  if  she  quits  the  bummer  again  she 
may  be  easily  caught  and  penned  with 
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Double  graft  possible 

If  a  ewe  has  dead  twins  and  a  plentiful 
supply  of  milk,  a  double  graft  may  some- 
times be  successful  where  many  bummers 
are  available.  On  occasion  it  is  possible 
to  split  the  hide  of  a  very  large  dead 
lamb  lengthwise  and  successfully  graft 
two  small  lambs.  Usually,  however,  you 
will  do  well  to  make  the  ewe  take  one 
lamb.  When  a  ewe  has  one  dead  and  one 
live  lamb,  a  graft  is  rarely  successful. 

Grafting  without  the  hide 

Ewes  which  have  recently  lambed  but 
do  not  care  for  their  lambs  alive  or  dead 
may  be  recognized  among  the  pregnant 
ewes  by  one  or  more  of  the  following 
characteristics:  She  will  usually  bleat 
a  great  deal;  she  should  have  a  hollow 
indentation  high  in  the  flank  when 
viewed  from  either  side  (this  is  less 
prominent  in  extremely  fat  ewes)  ;  and 
she  should  show  some  trace,  at  least,  of 
the  blood  or  slime  associated  with  lamb- 
ing around  the  tail,  genital  opening  or 
rear  of  the  udder.  Ewes  not  remaining 
near  their  dead  lambs  among  a  band  of 
ewes  and  older  lambs  may  be  recognized 
the  next  day  or  later  by  the  tight  and 


turgid  udder  and  by  the  fact  that  she 
does  not  search  for  her  lamb  when  the 
band  is  suddenly  disturbed. 

The  longer  such  a  ewe  goes  without 
grafting,  the  more  difficult  it  is  to  make 
her  take  a  lamb.  Where  the  dead  lamb 
is  too  far  gone  in  decay  or  the  mother 
shows  no  affection  for  it,  a  graft  may  be 
made  without  the  hide  though  this  is 
usually  more  difficult.  Where  lambs  are 
killed  by  predators  the  hide  is  rarely  of 
any  use  because  the  ewe  usually  shows 
no  affection  for  the  dead  lamb. 

Where  grafting  is  done  without  the 
hide,  the  ewe  is  tied  by  the  neck  in  a 
small  pen  and  a  rope  tied  around  her 
middle  as  described  above.  Unless  the 
lamb  is  very  strong  it  may  have  to  be 
suckled  on  the  mother  several  times  per 
day.  It  is  therefore  desirable  to  use  the 
oldest,  strongest  bummers  for  this  type 
of  graft  because  they  are  less  likely  to 
get  trampled  or  kicked  by  the  ewe.  Such 
ewes  may  have  to  be  penned  for  as  long 
as  two  weeks  before  they  wll  accept  the 
lambs.  Usually,  however,  three  or  four 
days  are  sufficient.  Where  a  ewe  is  kept 
penned  for  any  length  of  time,  her  milk 
supply  tends  to  go  down,  especially  if 
she  dislikes  her  lamb.  Such  ewes  should 
be  fed  the  finest,  leafiest  hay  available 
several  times  a  day,  and  given  a  good 
feed  of  grain  each  day,  with  water  be- 
fore her  at  all  times.  They  should  also  be 
freed  from  their  ropes  at  least  once  in 
24  hours  to  allow  them  to  rest. 

If  a  ewe  absolutely  refuses  to  accept 
the  lamb,  tying  a  dog  beside  the  pen  may 
help  because  she  will  stamp  at  the  dog 
continually  and  thus  tend  to  protect  her 
lamb.  At  times  merely  changing  her  to 
another  pen  in  a  different  part  of  the 
barn  will  make  her  accept  the  lamb. 

Grafting  by  changing  odors 

Because  ewes  with  young  lambs  identify 
them  by  their  odor,  various  methods  have 
been  used  to  change  the  odor  of  orphans 
to  make  them  more  acceptable  to  the  new 
mother. 
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At  least  one  product  available  in  a 
pressure  spray  can  be  sprayed  on  the 
lamb  and  on  the  nostrils  of  the  ewe.  This 
has  been  used  with  varying  success  ac- 
cording to  popular  reports. 

Some  sheepmen  advise  rubbing  or 
spraying  the  ewe's  nostrils  with  common 
nosedrops  as  used  by  humans,  with  kero- 
sene, or  various  other  substances  that  will 
temporarily  destroy  the  sense  of  smell  in 
the  ewe.  Again,  popular  reports  vary  as 
to  the  efficiency  of  such  measures. 

Slime  grafting 

In  instances  where  the  lamber  pulls  a 
dead  lamb  from  a  ewe,  a  graft  may  be 
made  on  the  spot  by  rubbing  a  bummer 
in  the  birth  slime  from  the  mother  or  that 
on  the  dead  lamb  before  the  ewe  has  a 
chance  to  smell  the  dead  lamb.  Tie  the 
bummer  down  for  a  few  minutes  before 
letting  it  get  up  and  nurse,  so  it  acts  more 
like  a  newborn  lamb.  The  ewe  is  held 
down  while  the  lamb  is  being  rubbed  with 
slime  and  then  the  tied  lamb  is  dragged 
around  in  front  of  her  so  that  she  may 
start  licking  it.  When  the  lamber  leaves, 
he  should  take  the  dead  lamb  with  him  so 
the  mother  does  not  find  it.  If  another  per- 
son is  not  available  to  bring  a  bummer 
when  needed,  the  ewe  may  be  tied  down 
for  a  short  interval  until  the  bummer  is 
brought.  In  all  cases,  however,  the  faster 
the  graft  can  be  made  the  better. 

Twinning  bummers 

Where  an  excess  of  young  bummers  is 
at  hand  and  many  ewes  are  lambing,  a 
good  lamber  can  graft  several  lambs  in 
a  few  hours  by  twinning  them.  In  this 
process  a  ewe  with  a  milk  supply  suffi- 
cient to  maintain  twins  is  caught  as  she 
starts  !o  lamb  and  placed  in  a  pen.  The 
lamb  is  then  extracted  manually  and  a 
bummer,  if  she  did  not  contain  twins,  is 
rubbed  in  the  slime  and  given  to  her  at 
the  same  time  as  the  new  lamb.  Il  is  ad- 
\  i-.iUr  to  lie  l In-  bummer  down  for  a  lew 
minutes  90  both  lambs  act  more  or  less 
the   same.    I  se  only  the  youngest  bum- 


mers for  twinning  because  they  should 
not  be  overly  strong  and  appear  different 
from  the  other  lamb.  The  bummers 
should  also  be  approximately  the  same 
size  as  the  ewe's  own  lamb  so  as  not  to 
take  more  than  his  share  of  the  milk.  A 
careful  worker  may  accomplish  twinning 
in  the  field  as  well  as  in  the  pen.  Where 
ewes  without  lambs  are  available  and  no 
bummers  are  at  hand,  you  may  use  for 
grafts  any  weak  twins  that  are  mismates 
in  size  or  lambs  whose  mothers'  lack  milk. 

Many  lambs  would  starve  if 
grafts  are  not  used 

Although  grafting  is  messy  and  distaste- 
ful, it  is  necessary  because  without  it 
many  lambs  would  starve.  Grafting  also 
means  a  considerable  sum  of  money  to 
the  sheepman  because  it  provides  the 
only  way  for  many  of  his  ewes  to  rear 
lambs.  Bummer  lambs,  at  the  usual  price 
of  fresh  or  condensed  milk,  are  expensive 
luxuries  to  raise  by  hand  and  rarely  if 
ever  make  as  fat  and  smooth  lambs  as 
those  which  get  their  mothers'  milk. 

When  lambing  season  is  over,  only  the 
dries  remain — ewes  that  did  not  lamb  or 
lost  lambs  and  could  not  be  grafted  for 
lack  of  milk.  Cull  these  ewes  heavily, 
keeping  only  young  ewes  with  no  appar- 
ent defects,  selling  the  others  for  market 
immediately.  This  will  represent  a  con- 
siderable saving  in  money  spent  for  pas- 
ture or  feed  because  the  ewes  raising 
lambs  will  not  be  culled  until  the  lambs 
are  sold  some  4%  to  5  months  later. 

Fly  strike 

Fly  strike  or  infestation  of  sheep  by  mag- 
gots may  be  severe  at  lambing  time,  es- 
pecially when  lambs  are  born  in  warm 
weather  or  in  warm  winter  areas  such  as 
the  Imperial  Valley.  In  such  places  it  is 
sometimes  necessary  to  dip  the  navel  of 
the  newborn  lamb  in  some  blow-fly  repel- 
lent-killer mixture  such  as  Smear  62  or 
K.R.S.  This  also  guards  against  navel  ill 
of  young  lambs  and  other  disease  which 
may  enter  the  body  through  the  navel 
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cord.  Screw  worms  will  often  lay  eggs 
on  a  young  lamb's  navel  and  it  will 
die  from  this  48  to  72  hours  after  birth. 
The  genital  opening  of  the  ewe  may  also 
show  egg  clutches  of  this  fly,  and  ewes 
should  be  carefully  examined  several 
hours  after  lambing  for  the  white  egg 
masses  which  can  usually  be  detected 
with  the  naked  eye  at  10  to  15  feet.  The 
maggots  of  the  screw  worm,  if  allowed  to 
go  uncared  for,  will  cause  a  severe  swell- 
ing of  the  vulva  of  the  ewe  and  eat  into 
the  tissue  causing  death  in  a  few  days. 
Such  animals  should  be  caught  and  doc- 
tored immediately. 

Burn  carcasses 

Dead  lambs,  afterbirths,  dead  ewes,  and 
other  carcass  material,  that  is  left  around 
lambing  pastures,  corrals,  or  barns 
greatly  increase  the  fly  hazard  and  in- 
crease the  danger  of  infections.  Such  ma- 
terial should  be  removed,  and  burned  or 
deeply  buried.  A  pile  of  old  automobile 
tires  is  good  to  have  around  a  lambing 
barn,  to  be  used  in  burning  carcasses. 

Raising  orphan  lambs 

Lambs  for  which  no  ewe  is  available  may 
be  fed  on  milk  from  goats  or  cows  or  on 
a  milk  substitute.  They  are  easily  taught 
to  drink  from  a  nursing  bottle  with  a 
lamb  nipple,  or  they  may  be  taught  to 
drink  from  a  pan.  Warm  the  milk  to  body 
temperature  while  the  lamb  is  small.  Cold 
milk  can  be  used  after  the  first  two  to 
three  days  but  is  not  recommended  dur- 
ing cold  weather.  Milk  should  be  clean 
and  all  utensils  carefully  cleaned  and 
sterilized  to  prevent  digestive  upsets. 

Ewe's  milk  is  more  concentrated  than 
cow's  milk.  It  contains  about  19.2  per 
cent  dry  matter,  as  compared  to  about 
12.8  per  cent  dry  matter  in  cow's  milk. 
Although  lambs  will  grow  on  cow's  milk, 
they  grow  faster  if  the  milk  is  fortified 
with  5  per  cent  sugar  to  give  the  lamb 
a  more  concentrated  feed.  If  cow's  milk 
is  not  available,  dilute  ordinary  canned 
milk    about   half   and    half   with    water. 


Powdered  milk  may  be  reconstituted  for 
this  purpose.  A  high-fat  content  commer- 
cial milk  replacer  mix  would  probably 
be  the  least  costly  milk  substitute.  An  an- 
tibiotic can  be  added  to  the  milk  to  de- 
crease scours  and  other  digestive  upsets. 

Keep  orphan  lambs  in  a  dry,  clean 
place.  A  lamb  brooder  (described  above 
for  chilled  lambs)  will  help  get  such 
lambs  started  during  cold  weather.  Give 
them  an  opportunity  to  get  exercise  and 
sunshine  as  they  grow  older. 

One  of  the  commonest  mistakes  made 
in  rearing  orphan  lambs  is  overfeeding, 
which  may  result  in  the  animal's  death. 
Keep  young  lambs  hungry  for  the  first 
few  days.  Although  it  is  difficult  to  sug- 
gest definite  amounts  of  milk  because  of 
variation  in  size  and  vigor,  the  following 
schedule  is  generally  satisfactory. 

The  first  two  days — feed  2  to  3 
ounces  at  least  four  times  a  day. 

The  second  two  days — increase  the 
feeding  by  1  or  2  ounces,  fed  four  times 
a  day. 

The  next  week — feed  4  to  6  ounces 
four  times  a  day. 

The  week  after  that — feed  6  to  8 
ounces  four  times  a  day. 

Then  gradually  change  the  lamb 
over  to  three  feedings  a  day  of  one  pint 
per  feeding.  As  it  grows  older,  it  may 
safely  take  two  quarts  a  day  given  in  two 
or  three  feedings.  Lambs  will  vary  in 
their  milk  consumption,  and  the  attend- 
ant must  be  the  judge. 

After  six  weeks,  skim  milk,  if  neces- 
sary, may  be  substituted  for  whole  milk, 
but  the  lambs  will  gain  better  on  whole 
milk.  They  should  be  fed  milk  until  they 
are  at  least  three  months  old. 

Lambs  will  soon  begin  to  eat  hay  and 
grain  (at  two  or  three  weeks  of  age) .  A 
small  amount  of  bright  alfalfa  hay  should 
be  kept  before  them  at  all  times.  The 
grain  mixture  may  consist  of  any  of  the 
common  farm  grains.  Calf  meals  are 
often  used  with  good  results. 

Give  the  lambs  free  access  to  pasture 
at  an  early  age. 
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Special  instruments  may  be  used  to  shear  off 
the  tail.  Removal  of  tail  helps  keep  the  hind 
quarters  of  the  lamb  clean. 


Docking  and  castrating  lambs 

Tails  and  testicles  may  be  removed  from 
the  ram  lambs  by  any  one  of  several 
methods.  Dock  and  castrate  lambs  on  a 
bright,  sunny  day,  after  the  lambs  are 
old  and  strong  enough  to  withstand  the 
shock.  In  general,  the  older  a  lamb  is  at 
marking  time,  the  more  seriously  the 
operation  will  affect  it.  However,  it  is 
better  to  mark  lambs  later  rather  than 
under  muddy  or  wet  conditions.  If  clean 
pasture  is  available,  place  the  lambs  on 
it  after  marking. 

As  in  all  surgery,  sanitation  is  essen- 
tial. Clean  all  instruments  at  the  begin- 
ning and  dip  them  in  disinfectant  (1 
tablespoon  lysol  to  1  pint  of  water)  after 
each  use. 

Docking.  Cut  off  the  tail  about  one 
inch  from  the  body  or  between  the  sec- 
ond and  third  joints  from  the  root  of  the 
tail.  A  convenient  index  is  where  the  two 
folds  of  skin  on  either  side  of  the  anus 
leave  the  tail.  Four  methods  of  docking 
an-  in  use. 

The  tail  may  Ik-  removed  by  simply 
culting  it  off  with  a  sharp  knife.  This 
method  i-  quick  and  simple,  and  no  spe- 
cial equipment  is  needed.  The  wound  will 
heal  rather  quickly.  The  main  disadvan- 


tage is  that  the  lamb  will  lose  a  consid- 
erable amount  of  blood  from  the  main 
artery  of  the  tail.  Occasionally  a  lamb 
will  bleed  to  death.  The  older  and  heavier 
the  lamb,  the  greater  is  this  danger. 

Another  method  of  removing  the  tail 
is  to  cut  it  with  a  dull,  hot  iron.  Slip  tail 
under  a  board  covered  with  tin  so  that 
the  lamb  will  not  be  burned  by  the  hot 
iron.  Heat  the  iron  to  a  dark  red  color. 
If  too  hot,  it  will  cut  through  too  quickly 
to  sear  the  artery.  The  reason  for  the  hot 
iron  is  that  searing  the  tail  will  stop  most 
of  the  blood  loss.  The  disadvantages  of 
this  method  are  that  a  means  of  heating 
the  iron  at  docking  time  is  needed,  and 
that  a  burn  heals  slowly. 

A  third  method  of  docking  is  to  crush 
the  tail  with  special  tongs  called  bur- 
dizzos.  The  tail  is  then  cut  off  by  passing 
a  knife  inside  the  closed  blades.  The 
crushing  effect  of  the  burdizzo  will  stop 
some  of  the  blood  loss  sustained  when  the 
tail  is  cut  off  with  a  knife. 

A  comparatively  new  method  is  to 
place  on  the  tail  a  special  rubber  band, 
which  shuts  off  the  circulation.  As  a 
result,  the  tail  will  drop  off  within  a 
couple  of  weeks.  The  advantages  of  this 
method  are  no  blood  is  lost  by  the  lamb, 


The  botton  half  of  the  scrotum  is  sheared  off, 
exposing  the  testicles.  These  are  removed  care- 
fully, effectively  castrating  the  lamb. 
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The  number  of  tails  left  after  docking  the 
lambs  in  a  flock  indicates  the  number  of  lambs 
present  on  that  date. 

and  one  man  can  handle  the  operation. 
On  the  other  hand,  tetanus  infection  has 
been  encountered  on  several  farms  where 
sheep  are  kept  around  corrals  after  the 
rings  are  applied. 

Castrating.  The  ram  lambs  may  be 
emasculated  by  several  methods,  includ- 
ing surgery,  whereby  the  lower  half  of 
the  scrotum  is  cut  off  and  the  testicles 
pulled  out  without  cutting  the  cords.  The 
testicles  may  be  pulled  out  by  the  shep- 
herd's gripping  them  with  his  teeth,  by 
grasping  them  with  his  thumb  and  fore- 
finger, or  by  the  use  of  special  castrating 
shears,  which  have  a  serrated  edge  for 
grasping  the  testicles.   When   a  tool   or 


the  fingers  are  used,  they  should  be  dis- 
infected frequently.  The  main  disad- 
vantage of  the  surgical  method  is  that 
lambs  will  occasionally  die  from  hem- 
orrhage or  infection. 

Two  types  of  bloodless  castration  may 
be  used.  In  the  first  type,  rubber  bands 
are  applied  with  a  specal  instrument.  Be 
careful  that  both  testicles  are  below  the 
band.  In  this  case  the  scrotum  and  tes- 
ticles both  atrophy  and  drop  off.  Tetanus 
infection  is  rare  following  use  of  rubber 
rings  on  the  scrotum.  Apparently  there 
is  less  chance  of  contamination  of  this 
site  than  on  the  tail. 

The  second  bloodless  method  is  the  use 
of  the  burdizzo  to  crush  the  cord  above 
the  testicle  without  cutting  into  the  scro- 
tum. If  properly  crushed,  the  testicle  will 
resorb  but  the  scrotum  is  intact.  The 
main  objection  to  this  method  is  that 
occasionally  the  shepherd  will  miss  one 
of  the  cords  and  the  testicle  will  continue 
to  develop.  There  is  also  danger  of  crush- 
ing too  low,  leaving  testicular  tissue  that 
will  continue  to  develop.  When  the  bur- 
dizzo is  used  too  high,  the  urethra  may 
be  crushed  and  the  lamb  will  die. 

If  flies  are  a  problem  when  lambs  are 
docked  or  castrated,  place  a  fly  repellent 
on  and  around  the  wound  and  watch  the 
lambs  closely  for  fly  strike. 


Creep  troughs  should  be  filled  once  a  day,  and  the  creep  located  in  a  dry,  well-drained  area 
easily  accessible  to  the  lambs. 


Creep-feeding  the  lambs 

Lambs  will  start  eating  hay  and  grain 
at  two  to  three  weeks  of  age.  Their  gain 
will  be  increased  if  they  have  an  oppor- 
tunity to  obtain  grain  in  addition  to  the 
ewe's  milk.  A  "creep"  is  an  area  fenced 
so  that  the  lambs  can  enter  but  the  ewes 
cannot.  The  openings  in  a  creep  panel 
are  usually  about  8  inches  wide  and 
about  15  to  18  inches  high.  Place  hay  as 
well  as  grain  in  the  creep  in  order  to  get 
the  lambs  started  on  the  extra  feed.  After 
a  few  days  when  grain  consumption  has 
started,  remove  the  hay. 

Twins  and  lateborn  singles  make  bet- 
ter use  of  the  creep  supplement  than  do 
early  singles.  This  is  because  twins  have 
greater  need  for  the  supplement.  If  not 
supplemented,  they  grow  slower  than 
singles.  Lateborn  lambs  are  usually 
reared  under  conditions  when  feed  qual- 
ity is  decreasing.  A  creep  feed  will  keep 
rate  of  gain  high  . 

Ohio  investigators  have  found  that 
twins  and  singles  will  gain  about  %  lb 
more  per  day  if  creep  fed  and  will  reach 
market  51  days  earlier.  They  will  eat 
1%  lbs  of  creep  daily  from  10-120  days 
of  age  (%  lb  at  3  weeks  and  3  lbs  at  wean- 
ing) .  Before  weaning  they  make  1  lb  of 
gain  on  3  lbs  of  feed. 

Eye  trouble  from  foxtails 

As  the  native  feed  begins  to  dry,  lambs 
are  likely  to  pick  up  the  awns  of  grasses 
(particularly  foxtails)  in  their  eyes. 
Lambs  having  wool  around  their  eyes 
especially  suffer  in  this  respect.  The  awn 
must  be  removed  by  rolling  back  the  eye- 
lid and  plucking  out  the  beard;  otherwise 
the  lamb  will  become  blind.  Any  lamb 
with  a  draining  eye  should  be  caught  and 
the  eye  examined  for  foreign  material. 
Injured  eyes  may  be  treated  with  medi- 
cine  obtained  from  a  veterinarian. 

Weaning 

Many  lambs  are  sold  a!  the  lime  lliey  are 
taken  From  ili<-  ewes.  Others  such  as  ewe 


lambs  kept  for  replacements,  purebred 
lambs,  and  feeder  lambs  should  be 
weaned  at  4%  to  5  months.  Ram  lambs, 
particularly  of  the  whiteface  breeds,  may 
have  to  be  weaned  earlier  to  avoid  some 
of  the  ewes  being  bred  out  of  season. 
Ewe  lambs  and  ram  lambs  should  be 
separated  at  4  to  5  months. 

After  weaning,  give  the  lambs  the  best 
feed  available  to  keep  them  growing. 
Place  the  ewes  on  scant  feed  for  a  short 
period  and  their  milk  flow  will  cease  in  a 
few  days  without  any  other  treatment. 

Culling  the  breeding  ewes 

Soon  after  weaning  time  go  through  the 
ewes  carefully  and  cull  out  those  that 
have  previously  been  marked  as  having 
a  spoiled  udder  or  as  being  unable  for 
any  other  reason  to  raise  a  lamb.  Also 
cull  the  ewes  that  did  not  lamb ;  and  those 
that  did  not  raise  a  lamb  for  two  seasons. 
Check  the  mouth  and  teeth  of  each 
ewe.  Ewes  with  undershot  or  overshot 
jaws  or  with  broken  mouths  should  be 
sold.  Where  possible,  notch  the  ear  of 
each  crop  of  ewe  lambs  with  a  different 
notch.  This  will  help  you  to  know  the 
age  of  each  ewe.  An  ideal  program  is  to 
sell  all  ewes  by  the  time  they  have  pro- 
duced five  crops  of  lambs  and  are  ap- 
proximately 61/2  years  of  age.  Although 
some  ewes  will  show  little  effect  of  age 
up  to  ten  years,  most  ewes  will  begin  to 
decline  in  wool  production  and  vigor 
after  six  to  seven  years.  Sheep  of  the 
mutton  breeds  will  show  the  effect  of  age 
earlier  than  will  sheep  of  the  fine-wool 
breeds. 

Water 

Under  most  California  conditions  sheep 
should  have  access  to  fresh,  clean  water 
daily.  During  cool,  moist  weather,  when 
there  is  dew  on  the  feed  in  the  mornings, 
the  sheep  need  to  be  watered  less  often — 
depending  on  the  amount  of  dew.  Daily 
water  consumption  per  sheep  varies  from 
one  quart  to  more  than  a  gallon. 
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Spring  lambs  ready  for  slaughter. 


Shade 

Sheep  will  use  shade  during  warm 
weather  wherever  it  is  available.  Most 
sheepmen  attempt  to  provide  adequate 
shade  for  the  flock  during  breeding  in  a 
warm  season.  Shade  is  usually  not  pro- 
vided, however,  for  lambs  being  fattened 
on  irrigated  pasture.  Most  pasture  feed- 
ers believe  that  the  lambs  eat  more  and 
have  less  trouble  with  bloat  and  fly  strike 
when  shade  is  not  available. 

Marketing 

Most  sheep  producers  in  California  sell 
or  wean  their  lambs  when  the  majority 
weigh  90  pounds  or  more  and  are  ready 
for  slaughter,  or  when  the  feed  available 
becomes  too  dry  for  them  to  continue 
putting  on  good  gains.  Which  of  these 
two  situations  arises  first  will  depend  on 
the  locality  and  the  weather  during  the 
particular  season.  Lambs  that  are  not  fat 
"'off  the  ewe"  may  be  sold  as  feeders,  or 
the  owner  may  place  them  on  irrigated 
pasture  if  he  has  it. 

The    bulk    of    the    California    spring 


lambs  are  marketed  in  April  and  May. 
Fat  lambs  may  be  disposed  of  in  several 
ways:  (1)  sold  direct  to  local  butchers, 
(2)  sold  to  country  buyers  representing 
packers  and  livestock-marketing  organi- 
zations, (3)  shipped  to  stockyards  such 
as  South  San  Francisco,  Los  Angeles,  and 
Stockton,  to  be  sold  by  a  marketing 
organization  or  a  commission  firm,  or 
(4)  sold  through  livestock  auctions  lo- 
cated throughout  the  state. 

Many  lambs  are  contracted  for  by  the 
buyers  in  advance  of  delivery.  Such  con- 
tracts specify  the  conditions  of  purchase : 
that  is,  a  "fat  contract"  means  that  the 
buyer  takes  only  lambs  he  considers 
ready  for  immediate  slaughter.  Other 
contracts  agree  to  take  all  lambs  over  a 
certain  weight  (for  example,  60  pounds) 
on  a  certain  date,  or  to  take  so  many 
head  of  lambs  on  a  certain  date. 

When  only  part  of  the  lambs  are  fat, 
the  seller  may  sell  only  the  "fats"  and 
keep  the  feeders  to  sell  separately,  but 
more  commonly  he  will  sell  all  the  lambs 
to  a  buyer  or  dealer.  The  buyer  sorts  the 
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lambs,  sending  the  "fats"  to  market,  and 
placing  the  feeders  on  irrigated  pasture 
or  in  a  feedlot  until  fat  enough  to  kill. 

FATTENING  FEEDER 
LAMBS 

Feeder  lambs  are  those  which  because  of 
lack  of  condition,  low  body  weight,  or 
both,  are  not  ready  for  immediate 
slaughter.  These  lambs  are  unsuitable  to 
the  packer  because  the  dressing  percent- 
age, yield  of  carcass  weight  over  live 
weight  purchased,  is  low,  the  carcasses 
lack  sufficient  finish  to  grade  high,  and 
commonly  have  so  little  outside  finish 
that  they  will  not  keep  or  ship  well.  Many 
will  not  reach  the  42-57  pound  weight 
range  most  desired  by  retail  outlets  in 
the  western  states. 

Such  lambs  are  usually  purchased  by 
feeder  operators  from  producers  and  fed 
in  a  variety  of  ways  to  gain  the  necessary 
finish  and  weight  before  marketing. 

Sources  of  profit  in 

feeding  lambs 

Feeders  are  usually  purchased  by  the 
pound  on  a  live  weight  basis.  Purchase 
weights  are  full  live  weights  minus  3  to 
4  per  cent,  deducted  for  fill  (weight  of 
feed  eaten)  or  live  weights  taken  after  a 
12  hour  overnight  stand  without  feed  or 


water.  When  a  pencil  shrink  is  deducted 
from  full  weights,  3  percent  is  deducted 
for  spring  lambs  on  natural  grass  pasture 
or  range,  and  4  per  cent  for  those  on 
irrigated  pasture.  Weaned  lambs  are  sub- 
ject to  a  4  per  cent  shrink.  These  per- 
centage deductions  may  be  lowered  de- 
pending on  local  conditions  such  as 
distance  lambs  are  trailed  in  gathering 
off  a  range,  in  going  to  scales,  time  spent 
sorting,  distance  traveled  by  truck  and 
feed  conditions  in  pastures  where  the 
lambs  originated.  Where  lambs  are  wet 
when  weighed  as  after  rainfall  a  greater 
shrink  may  be  deducted. 

Depending  on  supply  and  demand  as 
well  as  weight,  condition  and  quality  of 
lambs,  feeders  may  range  from  the  same 
price  per  pound  as  paid  for  fat  lambs  to 
several  cents  less  per  pound.  Commonly 
the  buyer  hopes  to  buy  feeders  for  at 
least  2^  per  pound  cheaper  than  the 
slaughter  market.  This  difference,  the 
margin,  is  the  difference  between  feeder 
and  slaughter  market  for  the  weight  of 
lamb  purchased. 

Sources  of  profit  in  lamb  feeding  are 
margin  on  weight  purchased  minus 
weight  of  fleece,  wool  shorn  from  the 
lambs  (value  over  wool  cost  at  pur- 
chase), and  value  of  gain  over  cost  of 
gain   on   the   weight   increase   resulting 


80  -  4  (wool) 


76  pounds 
.20  per  pound  (purchase  cost) 


$15.20  lamb  cost 
4  pounds  wool  x  20^  per  pound  (purchase  cost)  =  $.80  wool  cost 
Margin  80  -  4  (wool)  =         76  pounds 

.02  (margin  between  purchase  and  selling  price) 


$  1.52 

Wool       4  pounds  x  40^  per  pound  selling  price  =  $  1.60 

-  .80 


( ra  i  n        20  pounds  x  22^  per  pound  =  $  4.40 

TOTAL  GROSS  PROFIT 
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$     .80 


Gross  Profit 
$1.52 


.80 

l.Kl 


$6.72 


from  the  feeding  period.  For  example, 
a  feeder  lamb  weighing  80  pounds  is 
purchased  for  20^  per  pound.  On  arrival 
4  pounds  of  wool  were  shorn  from  the 
lamb.  It  was  fed  for  60  days  and  sold  for 
22^  per  pound  at  96  pounds  live  weight. 
The  wool  was  sold  for  40^  per  pound. 

Not  deducted  is  cost  of  gain  in  feed, 
labor,  depreciation  and  other  costs  such 
as  interest,  taxes,  transportation,  com- 
missions, veterinary  services,  death  loss, 
etc.  Cost  of  shearing,  60^  per  head,  con- 
sumes most  of  the  gross  profit  for  wool. 

After  deduction  of  all  costs  most  feeder 
operators  consider  themselves  lucky  to 
make  a  net  profit  of  $1.50-$2.00  for  each 
lamb  fed.  For  this  reason  operators  whose 
sole  business  is  fattening  lambs  usually 
feed  4,000  or  more  lambs  a  year. 

Because  it  is  difficult  to  estimate  the 
exact  level  of  the  fat  lamb  market  two  to 
four  months  after  purchase  of  the  feeder, 
lamb  feeding  is  quite  speculative.  Long- 
term  success  in  this  field  requires  excel- 
lent managerial  ability  in  keeping  costs 
at  a  minimum,  gains  at  a  maximum  and 
ability  to  buy  and  sell  carefully. 

Average  daily  gains  of  weaned  lambs 
on  feed  commonly  vary  from  .2  to  .4 
(average  .3)  pounds  per  head  per  day, 
depending  on  health  and  quality  of  the 
lambs,  and  rations  and  method  of 
feeding. 


As  a  rule  lambs  purchased  at  60 
pounds  require  four  months  to  finish  at 
100  pounds,  those  of  70  pounds  require 
three  months,  and  heavier  animals  cor- 
respondingly shorter  times. 

Large-scale  thin  lambs  tend  to  reach 
market  weight  before  reaching  market 
finish.  Such  lambs  are  commonly  mar- 
keted at  110  to  125  pounds  live  weight 
and  if  the  supply  is  large  may  not  find 
a  ready  sale. 

Lambs  fed  to  yearling  age  tend  to  be 
overweight  and  perhaps  overfat.  Ewe 
lambs  at  12  months  of  age  usually  will 
not  show  the  breakjoint  in  the  carcass 
at  slaughter  though  wethers  may  reach 
14  months  before  showing  the  spool  joint 
characteristic  of  older  sheep. 

Ewe  lambs  fatten  faster  but  daily  gains 
are  slightly  lower  than  for  wethers.  Few 
yearlings  are  fattened  for  market;  they 
gain  well  but  should  be  purchased  at 
light  weights  and  smaller  size  for  feed- 
ing purposes,  lest  they  reach  exorbitant 
slaughter  weights.  The  final  market  value 
per  pound  is  less  for  yearlings  than  for 
lambs.  Old  ewes  (culled  for  age)  are 
rarely  fed,  even  for  a  short  time,  before 
slaughter  because  the  value  of  the  gain 
is  no  more  than  25  to  30  per  cent  that  of 
lambs,  and  usually  is  not  worth  the  cost 
of  feeding. 

It  is   important  to  buy  feeder  lambs 


Good  feeders  should  be  thrifty  in  appearance  and  show  some  fleshiness,  with  evidence  of  good 
breeding.  These  lambs  weigh  about  75  pounds  each  and  would  sell  as  medium-weight  feeders. 
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Well-bred  white-faced  feeders  can  be  expected  to  make  excellent  gains  if  they  are  thrifty.  These 
lambs  weigh  about  88  pounds  each. 


which  are  healthy  and  from  areas  where 
lambs  have  a  previous  history  of  doing 
well  on  feed  in  your  locality.  Foot  rot, 
pneumonia,  liver  fluke,  and  stomach 
worms  are  serious  problems  in  affected 
groups  of  lambs. 

Feeder  lambs  can  be  purchased  at 
localities  of  origin,  directly  from  the 
ranch,  at  auction  sales,  or  through  com- 
mission firms  or  dealers  who  maintain  a 
buying  service  at  a  small  charge  per 
head. 

They  are  shipped  by  truck  or  rail. 
Shrinkage  or  weight  loss  in  transit  is 
variable  but  tends  to  be  greater  for 
lighter  and  thinner  lambs  than  for  fatter 
or  heavier  kinds.  The  first  weight  loss  is 
water  from  the  body  and  a  portion  of 
the  stomach  and  intestinal  contents  or 
fill.  This  shrinkage  is  quickly  made  up 
at  the  destination  by  the  lambs.  Any 
additional  shrinkage  represents  actual 
body  weight  loss  (tissue  shrink)  and  this 
must  be  replaced  by  subsequent  gain.  In 
general,  sheepmen  expect  an  actual  body 
weight  loss  over  and  above  fill  of  at  least 
4  per  cent  for  1,000  miles  of  shipment  or 
a  total  shrink,  fill  included,  of  about  8 
per  cent. 

Shearing  feeders 

When  weather  permits,  feeder  lambs 
are  usually  shorn  within  a  few  days  after 
arrival  at  their  destination.  Trials  indi- 
cate  that  shorn  lambs  gain  faster,  and  in 
warm    weather    tend    to    be    free    of    fly 


strike,  are  more  active,  more  comfort- 
able, and  less  bulky  to  handle  in  flocks 
than  unshorn  ones.  Shorn  lambs  also  ap- 
pear more  trim  and  attractive  in  sales. 
The  expected  fleece  weight  is  roughly  5 
pounds  per  100  pounds  live  weight  of 
lamb  up  to  the  age  of  five  or  six  months. 
However,  older  lambs  will  usually  shear 
more  with  those  of  seven  to  eight  months 
in  medium-  and  coarse-wooled  breeds 
having  fleeces  of  perhaps  7  pounds  per 
hundredweight  of  lamb. 

Pasture  feeding 

In  California  most  feeder  lambs  are 
fattened  on  pasture,  resulting  in  cheaper 
gains  than  those  from  drylot  feeding.  The 
feed  is  usually  alfalfa  during  the  winter 
season  in  the  Imperial  Valley  area  and  on 
irrigated  (permanent)  pasture,  usually 
ladino  clover  or  birdsfoot  trefoil,  in  the 
Sacramento  Valley  during  the  summer 
season.  Other  types  of  pasture  are  used 
such  as  crop  aftermath  including  vege- 
table waste,  grain  stubble,  and  a  small 
amount  of  beet  tops. 

Various  arrangements  are  made  for 
feeding.  The  owner  of  the  lambs  most 
commonly  leases  the  pasture  by  the  sea- 
son or  year  or,  particularly  in  the  Im- 
perial Valley,  may  pay  3$  to  5$  per  head 
per  day,  the  price  being  determined  by 
supply  and  demand.  A  few  feeder  oper- 
ators own  the  pasture  land  fed,  others 
feed  at  an  agreed  price  per  pound  of  gain 
with   an   agreement   as   to   splitting   the 
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death  loss.  In  the  past  this  price  has 
varied  from  17^  to  2(K  per  pound  of 
gain.  Permanent  pasture  is  usually 
fenced;  temporary  fencing  (made  of 
coils  of  wire  netting  and  steel  posts)  is 
used  for  alfalfa  and  much  of  the  crop 
waste. 

Feeder  lambs  shipped  in,  either  by 
truck  or  train,  should  be  watered,  given 
a  feed  of  dry  hay,  and  allowed  to  rest 
before  being  turned  in  to  irrigated  pas- 
ture. If  there  is  any  possibility  that  the 
lambs  may  be  carrying  many  internal 
parasites,  they  should  be  drenched  before 
being  turned  into  the  fresh  pasture. 

The  irrigated  pasture  should  be  sub- 
divided into  small  fields  so  that  the  lambs 
may  be  moved  to  fresh  feed  every  few 
days.  Lambs  will  make  faster  gains  and 
pastures  will  produce  more  feed  if  each 
pasture  is  given  a  minimum  of  three 
weeks'  growing  period  between  grazings. 

Healthy,  sound  lambs  make  excellent 
spring  and  early  summer  gains  on  irri- 
gated pasture.  The  gains  tend  to  decrease 
in  warm  areas  during  midsummer  and 
increase  again  toward  fall  until  rainfall 
and  muddy  conditions,  with  high  water 
content  of  forage  growth,  slow  gains. 

Lambs  are  put  on  irrigated  pasture  as 
a  succession  of  "fills."  The  early  fill  start- 
ing in  April  in  the  Sacramento  Valley 
includes  the  feeder  end  of  early  San  Joa- 
quin and  later  Sacramento  Valley  spring 
lambs.  These  weigh  commonly  80  to  88 
pounds  and  are  scheduled  to  be  marketed 
by  June  15-July  1.  A  second  fill,  com- 
posed of  light  lambs  65  to  75  pounds 
from  the  north  coast  range  and  Sacra- 
mento Valley,  may  be  used  as  replace- 
ments for  the  first  and  be  marketed  by 
September  15-November  1  to  finish  the 
season.  An  alternative  is  to  put  on  heavy 
lambs,  usually  from  the  Sacramento  Val- 
ley, Sierra-Nevadas  or  Humboldt  County, 
for  the  second  fill,  weighing  perhaps  85 
pounds  and  market  them  by  August  15- 
September  1.  With  this  procedure  a  third 
fill  of  heavy  lambs  can  then  be  fed  to 
finish  by  November  1. 


Thus,  the  lamb  feeder  lias  a  choice  of 
feeding  two  fills  of  light  lambs  or  three 
fills  of  heavy  lambs  in  about  the  same 
total  period  of  time.  Where  a  desirable 
margin  is  available  between  feeder  and 
fat  prices  the  three-fill  system  is  superior. 
This  system  also  saves  the  feeder  oper- 
ator the  trouble  of  having  to  predict  the 
price  level  of  fat  lambs  so  far  ahead. 

The  stocking  rate  for  irrigated  pasture 
varies  with  age  and  density  of  stand  of 
plant  growth  in  the  pasture,  and  with 
temperature.  The  Sacramento  Valley  has 
a  tremendous  surge  of  growth  in  the 
spring  so  that  pastures  have  much  forage 
by  April.  Feeder  lambs  on  any  volume 
are  not  available  before  that  date. 

The  practice  is  to  stock  pastures  with 
ten-fifteen  lambs  per  acre  on  good  stands 
as  soon  as  possible  and  start  selling  the 
heaviest  lambs  to  reduce  the  load  within 
six  weeks.  By  June  the  rate  is  reduced  to 
eight  to  ten  lambs  per  acre  until  August. 
Then  the  rate  is  further  reduced  to  six 
to  eight  lambs,  these  are  further  reduced 
by  selling,  so  that  by  November  no  more 
than  one  to  three  lambs  per  acre  are  left 
to  pass  the  winter.  These  are  commonly 
sold  by  March  1-15  the  following  year. 

The  summer  stocking  rate  on  good  pas- 
ture averages  about  eight  lambs  per  acre. 
Older  stands  with  much  grass  and  less 
legume  content  are  stocked  lower,  poor 
stands  averaging  perhaps  six  lambs  per 
acre.  One-  to  three-year  old  stands  are 
superior  for  feed  production.  Growers 
recognize  a  high  spring  growth  rate  in 
forage,  followed  by  a  summer  lag  during 
the  hot  weather,  a  slight  surge  in  growth 
in  early  fall,  followed  by  a  gradual  de- 
crease in  growth  when  temperatures  de- 
cline. 

Supplementing  on  pasture.  Lambs 
will  reach  choice  slaughter  grade  when 
grazing  on  good  irrigated  pasture  with- 
out receiving  any  supplemental  feed.  Hay 
as  a  supplement  to  pasture  will  reduce  the 
incidence  of  scouring,  particularly  early 
or  late  in  the  season,  when  the  pasture 
forage  is  watery  and  low  in  dry  matter. 
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Trials  conducted  on  the  use  of  grain  to 
supplement  good  irrigated  pasture  have 
shown  that,  while  the  gains  may  be  in- 
creased slightly,  the  practice  is  not  eco- 
nomical. Later  in  the  season  it  may  be 
profitable  to  supplement  the  lambs  in 
order  to  get  them  to  the  desired  slaughter 
weight  before  the  pasture  is  exhausted. 

FEEDING  LAMBS  ON 
PASTURE  AS  A 
SOILING  CROP 

Some  interest  is  developing  in  cutting  the 
pasture  crop  with  a  forage  harvester  and 
hauling  it  green  to  lambs  in  a  dry  lot. 
This  practice  is  still  in  the  experimental 
stage  but  preliminary  trials  have  been 
disappointing. 

Feedlot  fattening 

Very  few  lambs  in  California  are  fed  in 
drylot.  Occasionally,  however,  a  lamb 
feeder  who  uses  the  pasture  feeding 
method  will  place  a  portion  of  his  lambs 
in  drylot  during  periods  when  heavy 
rainfall  or  lack  of  forage  growth  make 
pasture  conditions  unsuitable  for  feed- 
ing. This  commonly  happens  in  the  fall 
in  years  when  winter  arrives  before  all 
pasture  lambs  have  reached  slaughter 
condition.  Although  feedlot  gains  are 
more  expensive  than  pasture  gains  it  may 
be  imperative  to  speed  up  gains  in  order 
to  reach  market  sooner. 

Lambs  to  be  fattened  in  a  feedlot 
should  be  started  on  feed  with  a  ration 
consisting  mainly  of  good  hay.  The  grain 
mixture  is  gradually  increased  until  the 
lambs  are  on  full  feed.  Lamb-fattening 
rations  are  usually  about  half  grain  and 
half  hay  (see  also  bottom  table  on  page 
35).  A  series  of  tests  at  Kansas  State 
College  showed  that  the  gains  were 
largest  and  the  feed  was  utilized  most 
efficiently  when  the  ration  was  45  per 
cenl  concentrates  and  55  per  cent  rough- 
age. When  rapid  gains  are  desired,  you 
max  increase  the  concentrates  up  t<>  as 
much  as  60  per  cenl  of  the  ration.  Ilow- 
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ever,  as  indicated  in  the  next  paragraph, 
you  must  use  care  in  giving  such  highly 
concentrated  feeds. 

Lambs  fed  large  amounts  of  grain  in 
the  feedlot  are  subject  to  overeating  dis- 
ease, also  known  as  enterotoxemia.  Al- 
though this  may  be  prevented  by  limit- 
ing the  amount  of  concentrated  feed,  the 
gains  are  thereby  also  lessened.  A  vaccine 
against  this  disorder  is  available.  The 
bacterin  or  toxoid  should  be  used  as  a 
preventive,  and  the  antitoxin  employed 
to  stop  an  outbreak  in  a  group  of  lambs 
on  feed.  These  vaccines  should  be  used 
only  under  the  supervision  of  a  veter- 
inarian. Enterotoxemia  may  also  be  en- 
countered in  lambs  and  even  in  ewes  on 
excellent  pastures. 

Both  hand-feeding  and  self-feeding 
methods  are  used  in  feeding  lambs.  Hand 
feeding — feeding  the  hay  and  grain  sep- 
arately at  each  feeding — has  the  advan- 
tage because  you  can  vary  the  amount 
and  proportion  of  hay  and  grain  accord- 
ing to  the  appetite  and  appearance  of  the 
lambs.  However,  you  must  exercise  con- 
siderable skill  in  feeding  the  lambs;  also 
with  handfeeding,  labor  costs  are  higher. 
It  is  wise,  therefore,  to  adopt  a  program 
of  self-feeding — where  the  grain  and  hay 
are  mixed  and  the  lambs  eat  all  of  the 
mixture  they  will  consume — and  a  stand- 
ard mix  can  be  fed  once  the  lambs  are  on 
full  feed.  Sample  feedlot  rations  for 
lambs  are  shown  on  page  35. 

Depending  on  the  feeds  used  and  the 
relative  proportion  of  grain  and  hay  fed, 
lambs  will  require  from  8  to  12  pounds 
of  feed  to  produce  a  pound  of  gain.  The 
average  daily  gain  is  usually  about  one- 
third  of  a  pound  per  day  but  may  vary 
from  .2  to  .4  pound  per  lamb  per  day. 

The  feeds  most  commonly  used  for 
fattening  lambs  in  the  feedlot  in  Califor- 
nia are  barley,  molasses,  dried  beet  pulp, 
oats.  corn,  cottonseed  meal,  and  alfalfa 
hay.  Barley  as  the  onl)  concentrate  is  not 
entirely  satisfactory  for  lambs  in  that 
the)  have  a  tendency  to  "go  off  feed." 
This    is    mostly    a    problem    with    light- 
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Here  is  a  view  of  one  of  the  few  feedlots  that  have  been  used  to  fatten  lambs  by  feeding  pellets. 
30,000  lambs  were  on  feed  in  these  facilities.  Those  in  the  foreground  are  ready  for  slaughter. 
Most  California  lambs  are  finished  on  pasture  where  gains  are  more  economical. 


weight  lambs  of  75  pounds  or  less.  A 
mixture  containing  about  one-third  beet 
pulp  or  oats  is  easier  to  feed. 

Pelleted  rations 

In  recent  years  a  large  number  of  trials 
have  been  conducted  on  the  use  of  pel- 
leted rations  in  lamb  feeding.  In  pellet- 
ing the  entire  ration  is  mixed,  finely 
ground,  and  forced  through  dies  to  make 
a  hard  pellet  varying  in  diameter  as  de- 
sired. For  lamb  feeding  %  to  %  inch 
pellets  are  used,  while  for  large  lambs, 
yearlings,  or  breeding  ewes  pellets  are 
usually  up  to  %  inch  in  diameter.  Com- 
parisons of  pelleted  and  non-pelleted  ra- 

PRICE  TO  BE  PAID  FOR 
PELLETING  HAY* 


Price  of 
baled  hay 

Price  to  be  paid  for  pelleting 
if  waste  eliminated  is 

S20.00 

10% 

$2.20 
2.50 
3.33 

3.88 
4.44 

20% 

$5.00 
6.25 
7.50 
8.75 

10.00 

so% 

$  8  57 

25.00 

10  72 

30.00 

12  86 

35  00 

15  00 

40.00 

17.14 

*  Transportation  costs  of  hay  to  and  from  the  mill 
need  to  be  considered  in  addition  to  grinding  and  pellet- 
ing costs. 


tions  show  that  the  greatest  advantage 
from  feeding  a  ration  in  pelleted  form 
was  found  where  coarse,  rough  hays  are 
used  in  the  ration  and  where  roughage 
content  in  the  ration  is  approximately  30 
per  cent. 

Advantages.  Pellets  require  less  stor- 
age space  than  whole  or  mixed  chopped 
rations,  are  more  easily  fed,  lend  them- 
selves to  mechanized  handling  and  self- 
feeding,  provide  for  even  consumption 
of  ration  ingredients  and  cut  down  waste. 
Average  daily  gains  of  lambs  on  pelleted 
rations  have  been  higher  than  for  the 
same  feeds  fed  in  other  forms  (usually 
20  per  cent  higher) .  Less  feed  is  needed 
per  pound  of  gain.  When  lambs  consume 
pellets  of  the  less  bulky,  finely  ground 
feeds,  gains  and  efficiency  of  gains  are 
increased.  The  reason  for  these  increases 
are  these :  The  rate  of  passage  of  the  feed 
through  the  digestive  tract  is  increased. 
This  brings  about  an  increase  in  daily 
feed  consumption.  Because  a  certain  pro- 
portion of  the  feed  intake  of  an  animal 
is  used  for  maintaining  its  current 
weight,  increasing  feed  consumption  al- 
lows a  larger  proportion  of  the  intake  to 
be  used  for  production  (increase  in  lean, 
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fat,  bone,  wool,  milk,  or  activity) .  Conse- 
quently, animals  that  consume  more, 
gain  more.  The  feed  going  into  gain  thus 
is  a  larger  proportion  of  the  feed  intake. 

Disadvantages.  Animals  fed  only 
pellets  will  not  ruminate  as  much  as  those 
on  less  finely  ground  rations.  Lambs  on 
pellets  will  eat  bedding  and  may  chew  on 
soft  wood.  A  thickening  of  the  wall  of 
the  rumen  has  been  noted  in  pellet-fed 
sheep.  The  condition  is  called  parakerato- 
sis. Thus  far,  no  ill  effects  have  been 
associated  with  the  foregoing  behavior 
or  with  rumen  changes  in  fattening 
lambs.  Where  breeding  ewes  have  been 
fed  solely  on  pellets  in  drylot  for  long 
periods,  their  teeth  have  grown  overly 
long.  The  principal  disadvantages  of  pel- 
let feeding  has  been  cost  of  purchased 
pellets  or  cost  of  pelleting  home-grown 
feeds.  Unless  a  pelleting  mill  is  located 
close  by,  hauling  home-grown  feed  to  and 
from  the  mill  can  add  to  the  cost. 

Cost.  Pellet  feeding  of  finely  ground 
hay  greatly  reduces  the  waste  associated 
with  feeding  long  hay.  This  waste  is 
greater  for  coarse  and  weedy  hay  than 
for  the  more  expensive  fine-stemmed 
product.  The  table  on  page  81  contains  in- 
formation from  Meyer  (1960)  and  illus- 
trates the  influence  of  percentage  wasted 
and  hay  cost  on  the  price  that  could  be 
paid  for  pelleted  hay. 

Composition.  Pellets  of  varied  com- 
position are  available  from  commercial 
sources  or  can  be  made  to  order.  Re- 
search indicates  that  30  per  cent  concen- 
trates is  about  the  upper  limit  for  maxi- 
mum gains;  intake  and  gains  sometimes 
decrease  when  higher  concentrate  rations 
are  pelleted. 

A  common  formula  for  a  commercial 
lamb  fattening  pellet  in  California  is  70 
per  cent  alfalfa  hay,  1  per  cent  trace  min- 
eralized salt,  2  per  cent  molasses,  and  27 
per  cent  barley.  Sometimes  this  formula 
is  changed  to  include  65  per  cent  alfalfa 
and  5  per  cent  beet  pulp  to  increase  pal- 
a lability  slightly. 

Feed  additives  in  pellets.   Antibi- 


otics such  as  aureomycin  or  terramycin 
are  sometimes  added  at  the  rate  of  8  to 
10  milligrams  per  pound  of  ration  to  re- 
duce losses  from  enterotoxemia  and  re- 
duce effects  of  low-level  infectious  dis- 
ease. In  the  latter  instance  these  com- 
pounds appear  to  be  most  effective  where 
fed  to  lambs  with  a  history  of  chronic 
disease. 

If  di-ethyl-stilbestrol  is  to  be  fed  to 
lambs  rather  than  implanted,  the  Food 
and  Drug  Administration  specifies  the 
dosage  rate  at  2  milligrams  per  head  per 
day.  This,  for  pellet- fed  lambs,  would  be 
about  .5  to  .6  milligrams  per  pound  of 
ration.  The  hormone  must  be  withdrawn 
from  the  feeding  at  least  48  hours  before 
slaughter. 

Bedding  for  barn  feeding 

Because  much  of  California  normally  has 
considerable  winter  rainfall,  lambs  fed 
in  sheds  or  barns  are  best  kept  continu- 
ously under  shelter,  to  avoid  muddy  cor- 
rals. This  keeps  animals  from  tracking 
in  mud  and  carrying  in  moisture  on  their 
fleeces.  The  shelters  should  be  well  venti- 
lated, to  promote  dispersal  of  ammonia 
fumes  and  moisture  within  the  shed. 
Watering  facilities  should  be  inside  also. 
Allow  8  to  10  square  feet  of  pen  space 
per  lamb,  bedded  with  straw,  sawdust,  or 
other  material  to  absorb  moisture.  Straw 
or  poor-quality  volunteer  hay  can  be  used 
by  scattering  intact  flakes  from  bales  at 
6  foot  intervals  throughout  pens  twice 
per  week.  Be  careful  to  place  these  flakes 
each  time  in  a  different  spot:  lambs 
moving  around  will  spread  this  bedding 
with  their  feet.  As  little  as  two  80  pound 
bales  of  straw  per  week  will  serve  to  bed 
a  shed  of  5,000  square  feet  if  the  shelter 
is  bedded  continually  from  the  start  of 
the  feeding  period  and  lambs  are  kept  in- 
side except  for  dry  weather. 

Water 

A  clean  source  of  water  is  critical  for 
lambs  being  fattened.  Drain  and  clean 
the  trough  at  least  once  a  week  to  main- 
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tain  water  quality.  This  is  particularly 
important  when  the  trough  is  near  the 
feeding  area  because  the  water  supply  is 
likely  to  be  contaminated  by  forage  car- 
ried on  the  faces  and  lips  of  lambs  com- 
ing to  drink.  During  warm  weather, 
shade  over  the  trough  and  a  deep  trough 
will  keep  water  cool.  A  ten  foot  trough, 
easily  accessible,  will  water  up  to  1,000 
lambs  under  pasture  conditions.  For  dry- 
lot  feeding  at  least  twice  this  trough 
space  should  be  furnished. 

Death  loss 

With  good  management,  reasonable  sani- 
tation, and  the  purchase  of  healthy  feeder 
lambs,  the  expected  death  loss  in  lamb 
feeding  is  1  to  2  per  cent.  It  is  important 
to  vaccinate  for  enterotoxemia  twice  if 
this  is  a  common  problem.  Bluetongue 
vaccine  should  be  administered  to  sum- 
mer and  fall  fed  lambs.  Prompt  isolation 
and  treatment  of  diseased  or  suspect  ani- 
mals with  the  aid  of  a  good  veterinarian 
will  keep  losses  at  a  minimum. 

Hormone  implants  for 
fattening  lambs 

Two  different  hormone  products  have 
been  cleared  by  the  Food  and  Drug  Ad- 
ministration as  implants  for  fattening 
lambs.  Synovex  is  the  trade  name  of  one 
implant  composed  of  progesterone  and 
estradiol  benzoate.  These  are  used  at  a 
ratio  and  dosage  rate  of  25  milligrams  of 
progesterone  and  2.5  milligrams  of  estra- 
diol per  lamb.  A  second  hormone  prep- 
aration is  Stilbestrol  which  is  a  synthetic 
compound  with  properties  characteristic 
of  a  female  hormone.  The  compound  has 
the  chemical  name  di-ethyl-stilbestrol.  It 
is  cleared  for  use  at  a  dosage  rate  of  3 
milligrams  per  lamb.  Both  these  products 
tend  to  increase  rate  of  gain  in  lambs, 
with  some  increase  in  feed  efficiency. 

Carcasses  of  treated  lambs  tend  to  be 
somewhat  lower  in  fat  content  but  higher 
in  lean.  Many  trials  with  these  products 
have  shown  fairly  consistent  results  if 
lambs  are  fed  fully  adequate  amounts  of 


high-quality  feed  either  as  drylot  rations 
or  on  good  pasture. 

Rate  of  gain  has  commonly  increased 
10  to  15  per  cent.  Implanted  blackface 
lambs  have  gained  more  than  whitefaces 
and  wethers  more  than  ewe  lambs.  These 
hormones  are  not  recommended  for  ewe 
lambs  to  be  kept  for  breeding. 

Use  of  either  of  these  products  will  con- 
tribute to  your  profit  if  used  as  recom- 
mended with  lambs  on  good  feed.  In  the 
past,  undesirable  side  effects  such  as  rec- 
tal prolapse,  sexual  excitement,  ossifica- 
tion of  the  breakjoint,  and  difficulty  in 
removing  pelts  from  slaughtered  lambs 
have  been  traced  to  overdosage  of  the 
compounds. 

More  recently,  in  certain  areas  of  Hum- 
boldt County  where  range  lambs  nursing 
their  mothers  have  been  implanted  and 
where  they  have  been  pastured  on 
burned-over  range,  some  incidence  of 
rectal  prolapse  has  been  noted.  The  ex- 
planation of  this  is  not  clear.  Growers  in 
this  area  are  advised  to  work  closely  with 
their  Farm  Advisor  if  planning  to  use 
implants  on  lambs. 

LAMB  FROM  PRODUCER 
TO  CONSUMER 

The  flow  to  market.  Packing  com- 
panies buy  lambs  from  spring  lamb  pro- 
ducers and  feeder  operators  mostly  by 
direct  purchase  through  their  regional 
buyers.  A  few  lambs  are  purchased  from 
livestock  auctions  and  grower  pools. 
Some  sales  result  from  contracts  made  in 
advance,  others  are  made  immediately 
before  actual  delivery.  In  addition,  pack- 
ers maintain  a  supply  of  lambs  on  feed 
during  at  least  part  of  the  year,  which 
enables  the  company  to  continue  slaugh- 
ter during  short  periods  when  other  mar- 
ket lambs  are  not  easily  available  or  not 
reasonably  priced. 

California  spring  or  milk  slaughter 
lambs  sold  directly  off  their  mothers  come 
to  market  during  March  to  August  in  cer- 
tain rather  well  defined  "runs."  The  map 
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MAJOR  LAMB  PRODUCING  AREAS  AND  PERIODS  OF  MARKETING  IN  CALIFORNIA  19671 


TOTAL  LAMB  CROP  1,111,000 

TOTAL  FED  LAMBS  360,000  AS  INDICATED 

+  A  POSSIBLE  90,000  ELSEWHERE 


MOUNTAIN  COUNTIES 

70,000  SPRINGERS 

JULY  1  -  SEPT,  15 


SACRAMENTO  VALLEY  AREA 

350,000  SPRINGERS  APRIL  10  -  MAY  31 

250,000  FED  LAMBS  MAY  1  -  NOV,  15 


NORTH  COAST  AREA 
230,000  SPRINGERS 
MAY  15  -  JULY  31 

SOUTH  COAST  AREA 
30,000  SPRINGERS 
APRIL  1  -  MAY  31 


IMPERIAL  VALLEY  WINTER  PASTURE  AREA 
6,000  SPRINGERS  MARCH  15  -  APRIL  15 
110,000  FED  LAMBS  JAN,  15  -  MARCH  31 


SAN  JOAQUIN  VALLEY  AREA 
400,000  SPRINGERS 
MARCH  15  -  MAY  15 


OTHER  SOUTHERN  CALIFORNIA  AREAS 
14,000  SPRINGERS 
MARCH  15  -  MAY  15 


THESE  FIGURES  AND  DATES  OF  MOVEMENT  ARE  BASED  ON  AVAILABLE  DATA  FROM 
THE  TRADE  AND  ESTIMATES  BASED  ON  DATA  FROM  THE  CALIFORNIA  CROP  AND 
LIVESTOCK  REPORTING  SERVICE  (ADAPTED  FROM  CARPENTER  1959) 


above  shows  the  areas  of  the  state  from 
which  they  originate  and  the  approximate 
size  of  the  run.  The  delivery  date  varies 
b)  area,  depending  on  climate  and  grow- 
ing season  in  that  part  of  the  stale. 

Fed  lambs  mostl)  from  the  Sacramento 
Valley  pasture  fattening  operations  come 
to  market    from   May  through  October. 


The  state  supply  then  drops  until  Jan- 
uary-April when  the  Imperial  Valley  fed 
lambs  reach  market.  A  few  Sacramento 
Valley  lambs  also  go  to  market  at  this 
time.  These  arc  animals  that  have  been 
held  over  the  winter  on  pasture  because 
they  did  not  finish  in  the  fall.  They  are 
known  to  the  trade  as  "old  croppers." 
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Imports.  Early  California  fed  lambs 
originate  within  the  state  as  feeders  from 
spring  lamb  marketing  areas  noted  in  the 
map  on  page  84.  As  California  feeders 
diminish  in  number,  feeder  lambs  are 
purchased  in  Oregon,  Nevada,  and  Idaho 
for  Sacramento  Valley  feeder  operators. 
Imperial  Valley  winter  fed  lambs  almost 
all  are  imported  from  Montana,  Idaho, 
Wyoming,  Utah,  Texas,  and  New  Mex- 
ico. These  are  shipped  to  Imperial  Valley 
to  go  on  feed  during  Otcober  to  Decem- 
ber. 

During  late  summer,  fall,  and  winter, 
milk  lambs  and  later  fed  lambs  are 
shipped  into  California  for  immediate 
slaughter  from  Oregon,  Nevada,  Idaho 
and  Utah,  and  a  few  from  Arizona. 

Spring  lamb  supplies  from  each  area 
are  thus  supplemented  with  out-of-state 
springers  and  fed  lambs  either  from 
within  or  out  of  state  to  maintain  an  even 
flow  of  lamb  to  market,  thus  enabling 
retailers  to  have  lamb  available  to  con- 
sumers throughout  the  year. 

Exports.  California  lambs  are  usually 
not  shipped  out  of  state  for  slaughter 
except  for  a  relatively  short  period  dur- 
ing the  spring  months.  At  this  time, 
abundant  local  supplies  plus  high  prices 
in  eastern  states  may  make  it  profitable 
to  ship  long  distances.  Similarly,  slaugh- 
ter lamb  carcasses  may  be  shipped  east 
at  the  same  time.  California  dressed  lamb 
may  go  as  far  as  New  York.  A  small  vol- 
ume of  early  feeder  lambs  may  also  move 
to  feeder  operators  in  the  Midwest  dur- 
ing spring. 

California  prices  fluctuate  because  of 
seasonal  demand,  variation  in  regional 
climate  and  feed  supplies,  and  current 
market  prices  of  lambs  in  other  states. 

SLAUGHTER 

In  the  slaughtering  operation,  lambs  are 
first  stunned  with  electric  current,  bled 
by  severing  the  jugular  vein  in  the  throat, 
then  hung  on  shackles  by  one  hind  leg  to 
bleed.  The  carcasses  then  pass  along  a 


moving  track  where  they  are  skinned, 
disemboweled,  washed  with  a  high  pres- 
sure spray,  and  inspected  by  federal 
and/or  state  veterinarians  for  health  pur- 
poses. Condemned  carcasses  or  parts,  as 
well  as  offal  and  skins  are  sent  to  other 
quarters  for  further  processing. 

The  inspected,  clean  but  still  warm  car- 
casses next  pass  to  a  succession  of  cool- 
ing rooms  where  they  are  cooled  to  37  I  . 
A  weight  loss  of  from  1.5  to  2  per  cent  in 
carcass  weight  between  hot  and  cold 
weights  occurs  during  cooling.  This 
cooler  shrink  is  largely  from  evaporation 
and  drip  loss,  and  is  greater  for  thin 
than  for  fat  lambs. 

After  24  to  48  hours,  the  carcasses  are 
graded  by  USDA  graders  and  stamped 
U.  S.  Prime,  Choice,  Good,  Utility  or 
Cull.  The  grade  specifications  are  based 
on  conformation,  quality  and  maturity. 

•  Conformation  refers  to  the  overall 
shape  of  the  carcass,  preference  be- 
ing given  to  thicker  carcasses  with 
well  developed  legs  and  loins. 

•  Quality  refers  to  factors,  shown  by 
the  carcass,  that  denote  the  eating 
quality  of  meat:  degree  of  feathering 
or  fat  streaking  between  the  ribs,  fat 
streaking  within  the  flank,  color  of 
fat  and  of  lean,  and  firmness  of  the 
carcass. 

•  Maturity  of  the  carcass  is  estimated 
by  color  and  width  of  rib  bones  and 
dryness  and  porosity  of  the  break 
joint  (see  photo  on  page  87) .  The 
mature  carcass  will  show  a  higher 
degree  of  feathering  and  other  qual- 
ity indications. 

One  March,  1968,  dual  grading  of 
lamb  carcasses  went  into  effect  on  an 
optional  basis.  Under  this  system  federal 
graders  assign  the  regular  USDA  grade 
as  noted  above.  This  is  termed  the  quality 
grade.  In  addition,  graders  give  each 
carcass  a  yield  grade. 

The  yield  grade  is  an  estimate  of  the 
yield  of  boneless,  closely  trimmed,  retail 
cuts  from  the  leg,  loin,  hotel  rack  and 
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shoulder.  The  five  yield  grades  and  per-  The  result  of  these  adjustments  is  the 

centage  yield  of  retail  cuts  represented  final  yield  grade. 

by  each  are  listed  below.  Within  24  to  48  hours  from  slaughter, 

T/.  , ,         7                    T/-  t  7    /  carcasses  are  purchased  by  retail  outlets 

i  leld  grade                  Yield  of  cuts  •  ii             j                  ft  \, 

_ * or  jobbers  and  move  on  to  the  consumer. 

N0  i 47  3  per  cent  an(j  over  Jobbers  purchase  carcasses,  break  them 

No.  2 45.5  to  47.2  per  cent  into  Payts'  and  sel1  various  Par*s  to  retail 

No.  3 43  7  t0  45  4  per  cent  outlets  including  restaurants  who  wish  to 

No.  4 419  t0  436  per  cent  purchase  only  chops,  leg  roasts  and  other 

No.  5 Less  than  41.9  per  cent  specific  cuts. 

No  special  effort  is  made  to  age  lamb 

Yield  grading  of  the  entire  ovine  car-  as  in  beef.  The  delay  because  of  cooling, 
cass  or  side  is  based  on  the  following  transport,  storage,  and  cutting  and  trim- 
formula:  yield  grade  =  1.66  -  (0.05  x  leg  ming  at  the  retail  level  allows  several 
conformation  grade  code)  +  (0.25  x  per  days'  lapse  between  slaughter  and  con- 
cent kidney  and  pelvic  fat)  +  (6.66  x  ad-  sumption. 

justed  fat  thickness  over  the  rib  eye  in  Specialty  meats  include  such  items  as 
inches) .  Since  this  formula  usually  re-  tongue  and  cheek  meat,  brains,  sweet- 
suits  in  a  fractional  yield  grade,  this  frac-  breads,  liver,  heart  and  kidneys.  Kidneys 
tional  portion  is  dropped.  Thus,  a  calcu-  are  sold  in  retail  shops;  they  are  pur- 
lated  yield  grade  of  3.9  becomes  a  final  chased  with  the  carcass  by  the  retailer, 
yield  grade  3.  The  other  variety  meats  are  sold  sep- 

In  practice,  a  preliminary  yield  grade  arately  by  packers  but  some  at  least  are 

for  a  carcass  is  determined  from  a  single  sold  by  most  retailers,  depending  on  local 

measurement    (by  probe  for  intact  car-  demand. 

casses)    of  fat  thickness  over  the  center  By-products  from  lamb  slaughter. 

of  the  rib  eye  perpendicular  to  the  out-  By-products  from   lamb   slaughter  have 

side  surface  between  the  12th  and  13th  a  variety  of  uses.  Longer  lamb  pelts  are 

ribs.  This  fat  thickness  measurement  is  processed  in  pulleries  where  the  wool  is 

adjusted  for  any  variations-from-normal  removed  and  sold  separately.  The  skin  is 

fat  distribution  including  principally  the  used  in  glues  and  soft  leather  products 

external  fat  on  such  parts  as  the  rump,  such  as  chamois.  Shorter  pelts  are  tanned 

shoulder,  breast,  flank,  cod  or  udder,  and  to   make    coats,   linings,   slippers,    flight 

the  intermuscular  fat  in  the  body  wall,  suits,  and  buffering  devices. 

Body  wall  thickness  is  measured  by  prob-  Rendering  plants  which  are  often  sep- 

ing  5  inches  laterally  from  the  middle  arately  owned  from  packing  companies 

of  the  backbone  between  the  12th  and  make  animal  feed,  fertilizer,  and  edible 

13th  ribs.  and  inedible  fats  from  most  of  the  offal. 

The  preliminary  yield   grade  is  next  The  latter  go  into  soaps  or  a  large  variety 

adjusted  for  per  cent  kidney  and  pelvic  of  industrial  chemicals, 

fat.  Here  for  each  per  cent  kidney  and  Various  glands  from  the  animal  are 

pelvic  fat  more  than  3.5  per  cent,  .25  of  used  to  manufacture  hormones  and  other 

a  grade  is  added  to  the  preliminary  yield  substances  important  in  human  medicine, 

grade.  Subtract  for  less  than  3.5  per  cent.  Blood  is  used  as  a  source  of  animal 

Finally  for  each  one  third  of  a  grade  feed,  fertilizer,  and  as  a  spreader  for  in- 

that  the  conformation  of  the  legs  exceeds  sect  sprays. 

average  Choice,  subtract  .05  of  a  grade  Casings  for  ground  meat  products  are 

from  the  preliminary  yield  grade.  Add  a  made  from  cleaned  portions  of  the  intes- 

similar   amount   where   conformation   is  tines  which  also  are  a  source  of  sutures 

less  than  average  Choice.  and  of  glue.  Bones  are  used  in  glues.  The 
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At  12  months  of  age  or  slightly  later,  ossification  occurs  between  the  round  spool-like  joint  and 
the  lower  end  of  the  cannon  bone.  This  is  visible  on  the  end  of  the  four  legs  of  the  lamb  or  mutton 
carcass.  The  figure  on  the  left  is  from  a  yearling;  that  on  the  right  from  a  lamb.  Both  ewes  and 
rams  mature  faster  in  relation  to  bone  growth  than  do  wethers.  Therefore,  ewes  tend  to  show 
the  spool  joint  at  12  months  while  some  wethers  may  break  at  the  line  of  ossification  as  late  as  14 
months  of  age.  This  joint  in  lambs  is  referred  to  as  the  break  joint. 


mineral  portion  of  bone  makes  fertilizer 
and  animal  feed. 

Thus,  as  in  other  animal  slaughter,  al- 
most nothing  of  the  animal  goes  to  waste 
but  finds  some  further  use  to  humans. 

Cutting  and  trimming.  The  lamb 
carcass  is  cut  somewhat  differently  de- 
pending on  locality  and  region.  The 
chart  on  page  89  show  the  most  com- 
mon method.  After  reduction  of  the  car- 
cass into  primal  or  wholesale  cuts,  the 
retailer  trims  these  as  necessary  and  fur- 
ther divides  them  into  roasts,  chops,  stew 
meats,  and  meats  for  grinding.  The  latter 
may  be  further  processed  and  perhaps 
blended  with  other  meats  before  sale. 

Yearlings  are  slaughtered  and  sold 
similarly  to  lamb  but  are  graded  as  year- 
ling by  the  USDA  graders  and  are  sold  at 
a  lower  price  than  lamb  by  the  packer. 
Only  a  small  number  of  yearlings  are 
slaughtered  annually  in  California.  Year- 
lings and  older  sheep  are  identified  in  the 
carcass  by  a  spool  joint  on  the  front  can- 


non bones  (see  photo  on  this  page)  rather 
than  the  break  joint  as  in  lambs.  A  dry 
break  joint  also  indicates  yearlings.  Year- 
lings may  be  graded  prime,  but  as  mutton 
rather  than  lamb. 

Mature  sheep.  Ewes  and  rams  culled 
from  breeding  flocks  are  slaughtered 
similarly  to  lambs  but  the  meat  is 
stronger  in  flavor  and  less  tender  than 
lamb  or  yearling.  Inspection  for  health 
purposes  is  just  as  strict  for  all  classes  of 
sheep  as  in  other  livestock. 

Mature  mutton  is  not  graded  higher 
than  U.S.  Choice.  Mutton  from  older 
animals  is  rarely  sold  as  such  on  the  Cali- 
fornia market  with  the  exception  of  some 
large  trim  ewe  carcasses  known  in  the 
trade  as  "block  cutters."  This  meat  is 
sold  in  some  restaurants  and  in  foreign 
sections  of  large  cities  where  it  is  in  good 
demand. 

Most  ewe  and  ram  carcasses  are  boned 
and  the  edible  meat  used  in  processing 
of  meats  and  meat  blends  found  in  soups, 
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baby  foods,  and  ground  meat  products. 
Many  of  these  are  highly  flavored,  and 
thus  the  identity  of  the  various  meat  in- 
gredients is  lost  to  the  consumer. 

THE  LAMB  CARCASS 

In  recent  years  competition  by  plant  oils 
and  synthetic  products  has  greatly  de- 
creased demand  for  animal  fats  in  soaps, 
shortenings,  oils  and  greases  for  both 
consumer  and  industrial  use.  Also,  obes- 
ity as  a  public  health  problem  for  hu- 
mans has  influenced  the  consumer  to  pre- 
fer leaner  cuts  in  meat  animals.  Fat 
which  must  be  removed  by  retailers  in 
trimming  meat  cuts  for  sale  has  little 
value. 

This  situation  has  stimulated  research 
in  lambs  as  well  as  other  meat  animals 
in  an  effort  to  find  economical  and  effi- 
cient methods  of  breeding  and  manage- 
ment to  produce  low-fat,  meaty  lamb  car- 
casses. 

All  segments  of  the  marketing  chain 
prefer  certain  characteristics  in  the  car- 
cass most  favorable  to  their  operations. 
These  traits  may  conflict  in  certain  re- 
spects with  the  needs  of  other  segments. 

Growers  want  the  heaviest  lamb  they 
can  sell  because  their  animals  are  sold 
by  the  pound.  In  weight  and  in  degree 
of  finish  they  have  to  satisfy  the  packers 
who  want  lambs  weighing  between  90 
and  105  pounds  live  weight  and  with 
sufficient  fatness  to  grade  U.S.  Choice, 
and  which  dress  out  or  yield  a  high  per- 
centage of  carcass  weight  over  live 
weight  as  purchased.  Good  spring  lambs 
in  large  lots  commonly  yield  between  52 
and  54  per  cent  of  live  weight,  while 
comparable  fed  lambs  yield  50  to  52  per 
cent  of  live  weight. 

Packers  prefer  to  slaughter  the  heavi- 
est and  fattest  lambs  possible  because 
many  of  their  costs  are  on  a  per-head 
basis.  Heavier  lambs  tend,  therefore,  to 
have  lower  slaughter  costs  per  pound 
sold,  falter  lambs  lend  lo  yield  a  larger 
percentage  as  carcass  weight.  The  packer, 
then,  is  limited  on  specifications  of  lambs 


purchased  to  the  weight  and  degree  of 
fatness  desired  by  the  retailer.  A  thick 
meaty  appearance  of  the  carcass  is  also 
desired. 

One  other  factor  is  important  in  re- 
gard to  degree  of  fatness  of  lamb  car- 
casses: the  minimum  degree  of  fat  cover 
necessary  to  reduce  moisture  and  quality 
losses  during  shipment.  Although  it  is 
known  that  large  areas  of  lean  exposed 
to  air  contribute  to  evaporation  loss  and 
that  thin,  soft  carcasses  do  not  keep  as 
well  as  fatter,  firm  carcasses,  the  exact 
degree  of  minimum  necessary  fat  cover 
has  not  yet  been  established.  In  practice, 
the  trade  does  not  ship  carcasses  long 
distances  unless  well  covered  and  firm. 

Retailers  costs  also  tend  to  be  on  a 
per-head  basis  because  storage,  labor  of 
cutting  and  trimming,  and  display  costs 
are  less  per  pound  of  salable  meat  on 
heavy  than  on  light  carcasses.  However, 
heavy  carcasses  tend  to  be  fatter  and 
thus,  to  result  in  more  waste  as  trim  loss. 
Retailers  must  also  limit  carcass  weight 
purchased  to  a  range  that  will  not  result 
in  chops  or  roasts  too  large  for  purchase 
by  the  average  consumer.  Large  cuts  sell 
well  to  the  restaurant  trade  but  not  to 
most  housewives.  Retailers  also  want 
lamb  with  consumer  appeal — white  color 
of  fat,  bright  pink  color  of  lean,  and 
meaty  appearance.  Loin  and  rib  chops 
should  show  a  large  loin  eye  to  appeal  to 
the  housewife.  In  addition,  if  lamb  is  to 
continue  to  have  appeal  to  housewives,  it 
should  have  a  minimum  of  waste  and  be 
tender  and  flavorsome  when  cooked. 

Throughout  the  marketing  chain  il  is 
the  desires  of  the  consumer  which  set  the 
final  standards  for  lamb.  Other  segments 
of  the  meat  industry  must  find  ways  of 
producing  lambs  to  meet  these  consumer 
desires. 

Standards  for  carcass  merit 
in  lamb 

The  standards  for  lamb  listed  on  pages 
90  and  91  have  been  recommended  by 
members  of   Western    Regional   Project 
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LAMB  CHART 


NATIONAL  LIVE  STOCK  AND  MEAT  BOARD 


Extremely  well-muscled  lambs  and  those  that  have  not  been  over-finished  will  have  a  higher 
percentage  of  carcass  weight  in  the  major  closely  trimmed  cuts.  The  industry  is  engaged  in 
selection  procedures  to  further  improve  carcass  quality  over  the  fine  lambs  produced  today. 
Illustration  courtesy  of  the  National  Live  Stock  and  Meat  Board  from  Lessons  On  Meat. 

W-61,  Development  of  Selection  Criteria  ticularly    in    view    of   the    fact   that   the 

for  the  Genetic  Improvement  of  Carcass  definition  may  be  different  according  to 

Merit  in  Sheep.  whether  it  is  made  in  reference  to  the 

Carcass  merit  is  an  elusive  term  par-  producer,  packer,  or  consumer. 
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However,  it  seems  reasonable  to  assume 
that  specifications  must  be  designed  to 
result  in  a  product  which  will  satisfy  the 
consumer. 

The  lamb  carcass  is  composed  of  bone, 
lean  and  fat.  Modern  selection  and  man- 
agement methods  offer  opportunities  to 
change  the  latter  two.  A  maximum 
amount  of  lean  and  minimum  amount  of 
fat  is  desired.  Lean  is  the  primary  re- 
quirement for  the  consumer  while  a  small 


amount  of  fat  is  necessary  to  insure  eat- 
ing and  keeping  qualities. 

Carcass  merit  may  be  defined  as  the 
desirability  of  a  carcass  from  the  stand- 
point of  production,  marketing  and  con- 
sumption. Level  of  merit  may  be  deter- 
mined by  the  degree  to  which  a  carcass 
approaches  or  surpasses  the  standards  for 
a  highly  desirable  lamb  carcass  as  indi- 
cated below. 


LAMB  CARCASS  STANDARDS  FOR  HIGH  MERIT 


Item 

(1)  Carcass  weight: 


(2)  Carcass  grade: 

(3)  A  single  fat  thickness  measurement 
over  center  of  loin  eye  between  the 
12th  and  13th  ribs  (average  meas- 
urement from  the  two  sides)  : 

(4)  Kidney  and  kidney  fat: 

(5)  Loin  eye  area  per  50  lb  carcass 
weight.  (Cut  at  right  angles  be- 
tween the  12th  and  13th  ribs.  Refers 
to  Longissimus  dorsi  area  only — 
not  the  entire  lean  surface  in  the 
cut)  : 

(6)  Closely  trimmed  leg  (long  cut  Amer- 
ican style,  trimmed  to  within  %2 
inch  of  fat) .  A  thick  wide  leg  is 
desirable.  It  should  be  moderately 
plump,  heavy  muscled  with  length 
and  fullness  in  the  region  of  the 
sirloin: 

(7)  a.  Preferred  retail  cuts  (square  cut 
shoulder,  rack,  loin  and  legs, 
trimmed  to  within  %2  inch  fat 
cover) : 

(1)  b.  Trimmed  preferred  retail  cuts 
but  will)  boned  shoulder  and  neck: 

(8)  Dressing  (chilled  carcass  weighl  di- 
vided  by  shrunk  live  weight)  : 


Standard 

50  pounds,  range  45-55.  Carcasses  above 

this  weight  range  are  desirable  as  long 

as  the  trade  will   accept  them  without 

penalty. 

USDA  Choice  or  higher 

Preferably  %2~%6   incn,  not  over  %2 
inch. 


Not  over  2.5  per  cent  of  chilled  carcass 
weight. 

2.4  square  inches  or  more 


30  per  cent  or  more  of  total  carcass 


70  per  cent  or  more  of  total  carcass 

62  per  cent  or  more  of  total  carcass 
50  per  cent  or  more  of  total  carcass 
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(9)  Distribution  of  fat  cover: 


(10)  Tenderness: 


Uniform,  with  discrimination  against  ex- 
cessive cover  over  the  rump  and  inade- 
quate cover  over  legs  and  shoulders 

Generally  acceptable  in  lambs.  Warner- 
Bratzler  shear  readings  using  %  inch 
cores  of  the  cooked  Longissimus  dorsi 
muscle  should  not  exceed  6  lbs. 


PERFORMANCE  GOALS  ON  PER  DAY  OF  AGE  BASIS 

(1)  Carcass  weight:  0.4  pound 

(2)  a.  Preferred  retail  cuts   (square  cut      0.28  pound 
shoulder,     rack,     loin     and     legs, 

trimmed  to  within  %2  inch  of  fat)  : 

(2)  b.  Trimmed  preferred  retail  cuts  but      0.25  pound 
with  boned  shoulder  and  neck; 

(3)  Loin  eye  area:  0.02  square  inch 


Further  research  is  needed  to  confirm  these  tentative  standards.  Such  investigations 
might  include  studies  of  the  optimum  fat  covering  and  distribution,  body  composition 
and  dressing  percentage,  proportion  of  bone,  possible  changes  in  proportion  of  differ- 
ent cuts,  color  of  fat,  color  of  lean,  palatability  factors,  and  the  relative  independent 
effects  of  age  and  weight  on  carcass  characteristics. 
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not  mentioned. 


THIS  MANUAL  is  one  of  a  series  published  by  the  University  of  California 
College  of  Agriculture  and  sold  for  a  charge  which  is  based  on  returning  only 
a  portion  of  the  production  cost.  By  this  means  it  is  possible  to  make  available 
publications  which  due  to  relatively  high  cost  of  production  or  limited  audience 
would   otherwise   be  beyond   the   scope   of   the  College   publishing  program. 


Co-operative  Extension  work  in  Agriculture  and  Home  Economics,  College  of  Agriculture,  University  of  California,  and  United  Slates  Department  of  Agriculture 
cooperating.  Distributed  in  furtherance  of  the  Acts  of  Congress  of  May  8,  and  June  30,  1914.  George  li.  Alcorn,  Director,  California  Agricultural  Extension  Service. 


LOwi  7,'69(J8585)J.J\ 


To  obtain  additional  copies  of  this  manual,  or  a  catalog  listing  otfe 
manuals  and  free  publications,  see  your  University  of  California  Fai  i 
Advisor  (offices  located  in  most  California  counties),  or  write  to: 

Agricultural  Publications 

University  of  California 

Berkeley,  California  94720 

Orders  of  10  or  more  copies  of  any  one  manual  get  a  20  per  cent  disco  u;::' 

off  the  list  price.  All  manuals  are  shipped  prepaid. 

When  ordering  manuals,  send  orders  and  payments  to  the  above  address. 

Make  checks  or  money  orders  payable  to  The  Regents  of  the  University  of 

California. 


